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been directed to the pathological produce relatively acute clinical signs, such as 

changes in the biliary tract subse- pain and evidences of biliary obstruction, may 
quent to alterations in the papilla of Vater. on other occasions cause changes in the pan- 
Relatively little attention has been paid, creas which become evident early, or remain 
however, to the results of such pathological latent for a considerable period, then manifest 
changes in the papilla of Vater upon the duct themselves through disturbances in metab- 
of Wirsung, the duct system of the pancreas, olism and other consequences. 
and upon the pancreas itself. Much of this We have divided the factors which cause 
inattention is due to the fact that because of obstructive changes in the duct system of the 
early postmortem changes, it is difficult to pancreas into two groups, the acute and the 
collect suitable material for study. chronic. These we shall illustrate by selected 

In this communication we propose to dis- cases. 
cuss the different factors which through In the group of acute cases we have in- 
their effect upon the diverticulum of Vater cluded those showing the result of acute 
may produce changes not only in the duct inflammatory processes of the diverticulum of 
system of the pancreas but in the parenchyma Vater which may be followed by necrosis of 
of the pancreas and in the islands of Langer- pancreatic tissue. In this group may also be 
hans, and we will consider as well the more _ included the cases showing the result of incar- 
remote pathological changes in the organism. cerated gall stones, but these cases will not be 
In our work we studied especially the com- discussed in this paper. 
petency of the partially or completely altered 
pancreatic duct system, that is, the effect of 
partial or complete retention of pancreatic 
secretion. The first four cases described, which fall 
In order to do this, material was obtained into the group of acute cases, illustrate how 

from a series of 963 consecutive autopsy simple catarrhal jaundice without stone, due 
examinations carried out at the Pathological to swelling of the duodenum and the papilla 
Department of the Saint Stephen’s Hospital, duodenalis major, may cause retention of 
Budapest. Our observations proved that the pancreatic secretion, simultaneous jaundice, 
conditions discussed are relatively frequent, - and focal necrosis as a result of acute retention 
and that those same factors which on some of pancreatic juice. 


1 From the Pathological Department of the Metropolitan Saint Stephen’s Hospital, Budapest, and the Pathological Anatomical Institute of the 
Hungarian Royal,Ferenc Jézsef University, Szeged. Chief: Prof. Joseph Balé. 
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(): LATE considerable attention has occasions may attract attention because they 


ASSOCIATION OF CATARRHAL JAUNDICE WITH 
ACUTE FOCAL NECROSIS OF PANCREAS 
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Case t. Male, aged 60 years. On April 30, 1927, 
following a dietary indiscretion the patient had an 
attack of retching, epigastric pain, and vomiting. 
Four days later he became jaundiced and on the 
following day had a chill. Examination on May 4 
showed that the left pupil was irregular and did not 
react to light; the right pupil reacted sluggishly; both 
pupils reacted to accommodation. The Achilles re- 
flexes were delayed, there was hyperasthesia over 
the abdomen and both lower extremities. The 
patient was mentally cloudy. One week later all re- 
flexes were exaggerated; there was a positive patellar 
clonus and Oppenheim reflex on the left side. On 
May 12 he had facial twitchings. He died on the 
thirteenth day of his illness. 

Necropsy findings. The duodenal mucous mem- 
brane was very much swollen. There were no gall 
stones. ‘There was a cholangitis and a splenitis. 
Microscopically the pancreas showed dilatation of 
the ducts and flattening of the cells of the acini. 
The islands of Langerhans were numerous and en- 
larged, some measuring 0.4 millimeters in diameter. 

We may digress at what appears to be an 
opportune moment to make some brief re- 
marks concerning the size of the islands of 
Langerhans. Normal islands of Langerhans 
measure 200 microns in diameter. Heiberg (12) 
has found islands which measured 560 by 360 
microns, and Weichselbaum (36) where they 
measured 555 by 500 microns. According to 
Ssobolew (33), they may reach the size of 1.5 
millimeters. When this size was reached in 
the case reported by him, he spoke of “a 
struma of the islands of Langerhans.” 

CasE 2. Male, 56 years old, suffered from cardiac 
decompensation and became jaundiced one week 
before death. 

Necropsy findings. The heart showed a chronic 
mitral endocarditis. The mucous membrane of the 
duodenum was swollen. The biliary and pancreatic 
ducts were free. Necrotic areas the size of lentil seeds 
surrounded by leucocytes were to be seen in the pan- 
creas on microscopic examination. The glands of the 
pancreas were dilated, the cells of the acini flattened. 

Case 3. Male, aged 27 years. A clinical diagnosis 
of cardiac decompensation had been made. Five days 
before death the patient became jaundiced. 

Necropsy findings. There was an old fibrous, and 
recent verrucous endocarditis of the aortic, mitral, 
and tricuspid valves. As part of a general venous 
stasis, the duodenal mucous membrane was also con- 
gested. Spread all over the pancreas were areas of 
necrosis varying in size from that of a poppy seed to 
that of a lentil seed. Microscopically the grossly 
seen focal necrotic areas were found to contain 
detritus and were surrounded by leucocytes. 

CasE 4. Male, aged 24 years. The clinical diag- 
nosis was mitral endocarditis. Jaundice developed 12 
days before death. 
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Necropsy findings. The heart showed an old 
fibrous, and recent aortic and mitral endocarditis. 
The duodenum and papilla of Vater were congested, 
the biliary ducts were free. Histological examination 
of the pancreas showed the effects of the retention of 
secretion. Spread all over the pancreas, particularly 
on the surface, were focal necrotic areas the size of 
millet seeds (Fig. 1). The ducts were dilated and 
filled with a homogeneous secretion. The cells lining 
the ducts were flattened (Fig. 2). The islands of 
Langerhans were hypertrophied (Figs. 3 and 4) and 
were increased in number and size, particularly in 
the tail of the pancreas. 

We believe that the first four cases that we 
have recorded prove that acute retention of 
pancreatic secretion may occur in the pan- 
creas, and that the effects of this may be 
demonstrated. In three cases the swelling of 
the duodenal mucous membrane was due to 
incompetent heart action, secondary to an 
endocarditis. In two of these cases the lesion 
in the heart was a recurrent verrucous endo- 
carditis, in one case it was a chronic endo- 
carditis and myocarditis. In all three cases, 
the icterus appeared only during the last stage 
of the disease, and this period was in every 
instance a short one. 

Jaundice in cases of cardiac insufficiency has 
usually been considered as the result of pres- 
sure upon the biliary ducts by dilated blood 
vessels. 

In three cases, the well marked dilatation 
of the pancreatic acini, which we found, we 
must consider a result of the retention of 
pancreatic juice. No other anatomical lesion 
was present or could be found which could 
explain adequately the dilatation of the ducts, 
except the swelling of the duodenal mucous 
membrane and of the papilla of Vater. In 
these three cases circumscribed necrotic 
areas were found in the pancreas. ‘This lesion, 
it must be noted, was demonstrated in one 
case in which the heart showed only chronic 
pathological changes and in which the possi- 
bility of embolic phenomena occurring in the 
pancreas was excluded. In the two other 
cases recent deposits were found on the valves, 
but no histological evidence of embolic changes 
in the pancreas could be found. 

Infarctions in the pancreas are extremely 
rare and seldom seen. We have found in- 
farctions in the pancreas in periarteritis 
nodosa which affect the arteries of the 
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Fig. 1. Case 4. Photomicrograph, low power, of a 
necrotic area in the pancreas, surrounded by leucocytes. 


pancreas. Roessle (28) has published the re- 
port of one case of anemic infarctions in the 
pancreas resulting from thrombosis in the 
arteries. Roessle regards his case as unique 
in the literature. 

Since we have found circumscribed necrotic 
areas in the pancreas without evidence of 
embolic phenomena, and since we have found 
the pancreatic ducts and end chambers 
dilated, we believe that the lesions-in the 
pancreas in the cases which we have reported 
resulted from retention and stasis of pan- 
creatic secretion. This point being accepted, 
we must further conclude that the lesions 





Fig. 3. Case 4. Photomicrograph, low power. Note the 
hypertrophied island of Langerhans and the dilated ducts 
around it. 
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Fig. 2. Case 4. Photomicrograph, high power. The 
ducts and end chambers of the pancreas are greatly dilated, 
and the cells lining the acini are flattened. 


resulted from, and were secondary to, the 
swelling of the duodenal mucous membrane 
and papilla of Vater, which caused simulta- 
neously icterus and retention of pancreatic 
secretion: 

That these facts must be considered seri- 
ously is proved by our first case. This was 
one of so-called ‘‘catarrhal jaundice,” which 
ended fatally. One must appreciate that such 
cases rarely come to necropsy but usually 
recover. In the clinical history in this case 
it is noted that the onset of the present illness 
followed a dietary indiscretion. This appar- 





Fig. 4. Case 4. Photomicrograph, low power. In the 
center of the field one sees an enlarged island of Langerhans 
with greatly dilated blood capillaries. 
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lig. 5. Case 6. Double opening of the common bile duct. 
ently produced a gastroduodenitis; one of the 
consequences also being a cholangitis. The 
pancreatic ducts were found dilated up to 
the end chambers. 

In this case a well marked hypertrophy of 
the islands of Langerhans was to be noted, 
which was also observed in our fourth case of 
cardiac incompetence which was followed by 
jaundice. 

Considerable literature upon the action and 
effect of pancreatic duct dilatation and stasis 
of pancreatic secretion with regard to the 
hypertrophy of the islands of Langerhans is 
to be found. We refer to the early work of 
Zunz (38), and to the more recent work of 
Tokumitsu (34), Mansfeld (22), Herxheimer 
and Carpentier (15). ‘These workers all proved 
that ligation of the main pancreatic duct 
brings about atrophy of the acini, whereas at 
the same time the islands of Langerhans are 
preserved and proliferate. There are also 
cases described in the literature in which 
hypoglycemia with severe nervous symptoms 
were noted and in which the origin of the 
hypoglycemia could not be found. Such cases 
have been described by Hoxie and Lisherness 
(16). 

Several other causes which have been said 
to bring about hypertrophy of the islands of 
Langerhans have been described. Among 


these may be mentioned secretin administra- 
tion, rice feeding, the injection of atropine, 
pilocarpine, adrenaline, and arsenic, and thy- 
roid and beef feedings. Butit hasrecently been 
demonstrated that many of these agents pro- 





Fig. 6. Case 7. Diverticulum of the duodenum. Arrow 
points to a needle which has been introduced into the com- 
mon bile duct. The outlet of the duct of Wirsung is closed 
The main duct of the pancreas opens into the papilla 
duodenalis minor. 


duce no such effect. Nevertheless, as Jorns 
(17), among others has recently proved, star- 
vation always causes a hypertrophy of the 
islands of Langerhans. Besides starvation 
the other undoubted cause of regeneration of 
the islands of Langerhans is the ligation of the 
pancreatic duct. 

In our two cases in which stasis of pancreatic 
juice was proved, we found hypertrophy of the 
islands of Langerhans. We therefore believe 
that the stasis of the pancreatic juice, resulting 
even from a catarrh of the duodenum and 
swelling of the papilla of Vater which brings 
about catarrhal jaundice, must be regarded as 
a factor which may also cause hypertrophy of 
the islands of Langerhans. It seems that this 
stasis of pancreatic juice is present in all cases 
of catarrhal jaundice. 

Von Glahn and Chobot (35) report atrophic 
changes in the pancreatic parenchyma occur- 
ring in patients with uncompensated cardiac 
disease associated with general venous stasis. 
They state that in general the duration of the 
final cardiac failure and the existing changes 
in the liver bear direct relation to the changes 
in the pancreas. These workers have also 
noted slight connective tissue changes, but no 
such changes in the islands of Langerhans as 
we have noted. They make no mention of 
jaundice in any of their cases. 

We believe that stasis of pancreatic juice 
and ‘“‘catarrhal jaundice” may be due to 
alterations in the papilla duodenalis major. 
These changes are usually concomitant, but 
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Fig. 7. Case 10. The main duct of the pancreas opens 
into the papilla Santorini. In the middle of the opened 
duodenum, one notes the common bile duct. 


we cannot exclude the possibility that one 
may occur without the other. That they 
occasionally occur separately may perhaps be 
explained upon the basis of anatomical and 
pathological variations of the opening in the 
duodenum of the common bile duct and the 
duct of Wirsung. 


CHRONIC PATHOLOGICAL CHANGES IN THE PAP- 
ILLA OF VATER AND WITHIN THE PANCREAS 
PROPER RESPONSIBLE FOR OBSTRUCTIVE 
CHANGES IN THE DUCT SYSTEM OF THE 
PANCREAS 

Among those chronic changes which we 
have considered responsible for changes in 
the pancreatic duct system, we have included 
the following: (1) those changes which affect 
the papilla of Vater, and (2) those changes 
which occur within the duct system of the 
pancreas. The former constitute alterations 
which follow acute inflammations of the 
papilla of Vater. Among those changes affect- 
ing the papilla, one must also include scar 
formation about the papilla, double duct open- 
ings, and other consequences of gall stones. 

Diverticula of the duodenum, polypi of the 

papilla, and malignant tumors of the papilla of 

Vater must also be included in this group. 

Changes within the duct system of the pan- 

creas include inflammatory thickening of the 

ducts, pancreatic calculi, tuberculosis, and 
new-growths. 


THE DUCT SYSTEM OF THE PANCREAS 


We do not propose to consider the general 
anatomical arrangement of the duct system 
of the pancreas. This has already been most 
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Fig. 8. Case 11. A small polyp is to be seen near the 
opening of the duct of Wirsung. The common bile duct has 
been opened. One can see the branching of the cystic duct. 


adequately done by Opie (24), Heiberg (13) 
and others. We shall, however, repeat one 
or two anatomical facts which, although well 
known, bear repetition, particularly since they 
are of importance in the discussion of the cases 
here cited. 

The duct system of the pancreas consists 
of a main duct which usually traverses the 
whole gland and has many branches. From 
the main duct there usually branches the 
accessory duct of Santorini. Opie states that 
although the ducts may vary much in their 
relative size, two are usually present, although 
at times one may have undergone partial 
obliteration. In a large series of cases our 
experience has been similar in this respect. 
The accessory duct of Santorini terminates in 
the papilla duodenalis minor, the main duct of 
Wirsung in the papilla duodenalis major. 
With the common bile duct the latter forms 
the diverticulum of Vater. 

Throughout this discussion we will refer to 
the main duct of the pancreas as the duct of 
Wirsung only if the entire duct is present and 
is patent up to the diverticulum of Vater; 
otherwise we shall speak only of the main duct 
of the pancreas, for in several instances the 
main duct was found to vary in its course, 





Fig. 9. Case 11. The dilated duct of the pancreas has 
been opened. In the head of the pancreas there is a cyst. 
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Fig. 10. Case 12. A carcinoma completely obstructs the 
diverticulum of Vater. The main duct of the pancreas is 
dilated, 


sometimes being directed to the papilla 
duodenalis minor. 

The following cases illustrate the effect of 
chronic pathological alterations of the papilla 
of Vater upon the pancreas. It will be noted 
that biliary calculi were present in all 6 
cases. ‘The alterations in the papilla of Vater 
noted are to be attributed to gall stones. 


Case 5. Patient was an obese, anamic female 
aged 58 years. A cholecystectomy had been per- 
formed early in 1917 for cholelithiasis. On March 
28, 1927, she began to suffer from epigastric pain 
associated with the vomiting of undigested food. 
She also noted that the stools were black. ‘The 
patient continued to lose considerable blood through 
the stools and she died on April 1, 1927. 

Necropsy findings. The common bile duct was 
dilated, and a star-like scar showed where it entered 
the duodenum. Anatomically this scar affected the 
pancreatic duct more than it did the common bile 
duct. Above the narrow portion the pancreatic duct 
was dilated. The pancreas showed slight lipomatosis; 
the liver, chronic cholangitis and cirrhosis. The 
microscopic findings in the pancreas were intra- 
lobular lipomatosis and connective tissue prolifera- 
tion. Scar tissue formation with round cell infiltra- 
tion was noted, while the walls of the pancreatic 





_ Fig. 11. Case 13. Shows a carcinomatous ulcer infiltrat- 
ing the diverticulum of Vater. The main pancreatic duct 
is tortuous and dilated. The spleen is seen attached to the 
tail of the pancreas. 





lig. 12. Case 13. Cervical segment of the spinal cord. 
Spielmeyer medullary sheath stain. The column of Goll is 
lighter because of gray degeneration. 


ducts were thickened. The scar of the papilla was 
attributed to gall stones. 

Case 6. In this patient, an obese female, aged 
44 years, who was operated upon for an empyema of 
the gall bladder and who succumbed during narcosis 
from myocardial insufficiency, we found the follow- 
ing: near the diverticulum of Vater, which consisted 
of the common bile duct opening and the duct of 
Wirsung, was a second opening which communicated 
with the main bile duct (Fig. 5.) This second oval 
opening had a longitudinal diameter of 6 millimeters 
and was 3 millimeters above the normal opening. 
The pancreas showed moderate lipomatosis. ‘The 
histological findings were those of a chronic pan 
creatitis. 

CasrE 7. The patient was an obese female, aged 53, 
who 5 years previously had suffered a left sided 
hemiplegia. She was subsequently found to be 
suffering from diabetes mellitus. The cause of death 
was pulmonary tuberculosis. 

At necropsy a diverticulum the size of a walnut 
was found in the duodenum lateral to the common 
bile duct (Fig. 6.) The common bile duct ran along 
the medial wall of the diverticulum, the amount of 
duct dilatation corresponding to the compression 
that one might expect a diverticulum to exert. 
There was no pancreatic duct opening into the 
papilla of Vater. The main pancreatic duct was 
found to open at the papilla duodenalis minor. 
Microscopic examination of the pancreas showed a 
marked increase of the interstitial connective tissue. 
The cells of the islands of Langerhans were shrunken. 

To decide the origin of the diverticulum of the 
duodenum in this case offered considerable difficulty. 
The gall bladder was shrunken to the size of a 
pigeon’s egg and contained many gall stones. The 
cystic duct was permeable. It is most probable that 
the diverticulum was due to inflammatory altera 
tions of the papilla following the passing of a stone. 

Case 8. Female, aged 66 years. The following 
anatomical diagnosis had been made: renal calculus 
with pyonephrosis, right; general sepsis; chronic 
cholecystitis and stone in the common bile duct. 
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Fig. 13. Case 14. This plate shows the pancreas with 
part of the duodenum. The pancreatic duct is greatly 
dilated and is filled with several stones. In the head of the 
pancreas there is a cyst filled with milky fluid. 


In the choledochus 1 centimeter above the papilla 
of Vater where the stone was lying, a decubital ulcer 
was found which was demonstrated to communicate 
with the duct of Wirsung by an opening which was 
permeable to an ordinary metal sound. The pan- 
creas showed marked pancreatitis on histological 
examination. 

Case 9. Male, aged 61 years. On admission 
September 19, 1927, the patient was found to be 
slightly jaundiced and quite obese. His urine con- 
tained considerable sugar. Knee jerks were absent. 
The Wassermann reaction was negative. 

When the abdomen was opened at necropsy, 
scattered grayish yellow areas of varying size were 
seen, They all gave a positive Benda reaction. The 
pancreas weighed 455 grams, and contained several 
areas similar to those already described. The 
opening of the duct of Wirsung could not be found. 
The gall bladder contained a large, rough, combina- 
tion stone which had become fractured, and so 
several smaller particles were lying free. The cystic 
duct was permeable, the common bile duct slightly 
dilated. The main duct of the pancreas was found 
to be very much dilated and to open into the papilla 
duodenalis minor. In the pancreas, large areas of 
necrosis were seen. When cut these areas were seen 
to be surrounded by many leucocytes. Other normal 
areas of pancreatic tissue were surrounded by fat. 
The islands of Langerhans were destroyed. In the 
nervous system, an accumulation of corpora amy- 
lacea was noted in the medulla, island of Reil, and 
in the posterior column of the spinal cord. 

In this pancreas we have found a combination of 
lipomatosis with recent necrosis. We attribute the 
lipomatosis to a former necrosis. 


CasE 10. Female, aged 69 years. One month 


previous to her admission, patient suffered a left 
sided hemiplegia. At necropsy the gall bladder was 
found shrunken and filled with a single stone. The 
cystic duct was obliterated, the common bile duct 
very much dilated, although the opening of the 
common bile duct to the duodenum was normal. 
The outlet of the duct of Wirsung could not be 





Fig. 14. Case 15. Photomicrograph, low power. Tuber 
culosis of the pancreas. In the middle of the section one 
notes a caseous area. At the periphery of this areca one 
notes giant cells and pancreatic acini surrounded by con- 
nective tissue which shows round cell infiltration. 


found. The main duct of the pancreas, which was 
markedly dilated, opened at the papilla Santorini 
(Fig. 7.) The pancreas was atrophic. Through the 
wall of the main pancreatic duct could be seen many 
small cysts the size of a pea. These cysts were lined 
with cylindrical epithelium. In the pancreas, 
glandular tissue was frequently replaced by fat, and 
in these areas only the islands of Langerhans could be 
noted. There was also an increase in the amount of 
fibrous connective tissue throughout the pancreas. 


EFFECT OF TUMORS OF THE PAPILLA OF 
VATER UPON THE PANCREAS 


The three cases which follow illustrate the 
effect of tumors of the papilla of Vater. In 
one case the tumor was a polyp, in the two 
others it proved to be carcinomata. 


CasE 11. Female, aged 64 years. From the clin- 
ical history, appearance of the patient, and the blood 
picture, a diagnosis of pernicious anemia was made. 

At the outlet of the duct of Wirsung, a polyp-like 
projection the size of the head of a match was found 
(Fig. 8). This projection was so situated that it 
partially obstructed the duct of Wirsung, which was 
dilated, but did not affect the common bile duct at 
all. The common bile duct and duct of Wirsung 
opened separately into the duodenum without 
forming a diverticulum. The pancreas weighed 75 
grams. A smooth cyst, the size of a hazel nut, lined 
with cylindrical epithelium, was found in the head 
of the pancreas (Fig. 9). Within the pancreas, inter- 











lig. 15. Case 16. Photomicrograph, high power. Note 
the branching duct of the pancreas lined with cylindrical 
epithelium. In the middle of this duct on opposite sides 
one notes basal cell proliferation. This proliferative area 
projects into the lumen of the duct which it partially 
obstructs. 


lobular and intralobular connective tissue prolifera- 
tion could be noted. This was also to be noted 
around the ducts which, in several places, were 
thickened and infiltrated with round cells. 


The two following cases we have cited some- 
what in detail because of the interesting find- 
ings, particularly those referable to the ner- 
vous system. 


CASE 12. Male, aged 59 years. For about a year 
and a half the patient suffered from dizziness which 
was shortly followed by and was associated with 
nausea and vomiting. About 6 months after the 
onset of these complaints he became jaundiced. The 
jaundice persisted to the end. His urine contained 
no sugar. 

Necropsy findings. At the papilla of Vater a polyp- 
like tumor, the size of a pea, which proved to be an 
adenocarcinoma, completely obstructed the outlet 
of the main duct of the pancreas and the common 
bile duct. The main duct of the pancreas was 
tortuous and very much dilated (Fig. 10). The con- 
nective tissue in the pancreas was greatly increased 
in amount. Glandular tissue was found destroyed to 
a great extent; wherever this occurred well preserved 
islands of Langerhans could be found. There were 
no evidences of syphilis. 

Histological findings in the nervous system. In the 
spinal cord many fat granular cells were found in the 
columns of Goll. Noteworthy, however, was the 
extensive accumulation of corpora amylacea. They 
formed a layer under the pia, were most numerous in 
the posterior part and at the points of exit of the 
posterior roots. The corpora amylacea were also 
very numerous in the medulla, occurring in several 
ayers, particularly in that part of the medulla which 
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Fig. 16. Case 17. The papilla of Vater is normal. Four 
centimeters above the papilla, the duct of Wirsung is ob 
structed by a carcinoma the size of a walnut. Beyond this 
point of obstruction the duct of Wirsung is greatly dilated. 


is inferior to the pia. The alterations in the spinal 
cord did not constitute a definite systemic degenera- 
tionsuchas tabes dorsalis, but were more focal in char- 
acter. In the brain, the most marked changes were 
also the number of corpora amylacea present. They 
could be demonstrated not only below the ependyma 
of the ventricle, in the superficial layer of the corpus 
callosum, but also in the cerebral cortex. Although 
fat granular cells were not present in abundance, 
glia cells filled with fat granules were found in the 
cerebral cortex and in the median nucleus of the 
thalamus. Spirocheta impregnations in brain and 
spinal cord were negative. Peripheral nerves were 
examined but showed no lesion. 

Cask 13. Male, aged 36 years. In 1924 the 
patient was treated for jaundice of 6 weeks’ dura- 
tion. In January of 1926, he was operated upon for 
gastric ulcer, at which time he was again jaundiced, 
and somewhat later he had an operation for a tumor 
of the pancreas. He died on March 17, 1927. 

Physical examination disclosed a palpable mass in 
the epigastrium. The left pupil was very much con 
tracted and reacted sluggishly to light and accom- 
modation. The right pupil did not react at all. Both 
Achilles reflexes were absent. The patient was dis- 
oriented. The Wassermann reaction was negative, 
his urine did not contain any sugar. 

Necropsy findings. A large carcinoma which had 
undergone ulceration was found at the papilla of 
Vater (Fig. 11). It infiltrated and obstructed the 
outlet of the duct of Wirsung and that of the com- 
mon bile duct. The main pancreatic duct was greatly 
dilated. The greater part of the pancreas was found 
to be converted into scar tissue in which only areas 
of pancreatic tissue were left behind. These areas 
contained few acini, mostly ducts and islands of 
Langerhans. 

The changes in the spinal cord were confined 
chiefly to the posterior columns (Fig. 12). They 
showed gray degeneration which could be traced 
from the lumbar segment of the cord to the medulla. 
In the degenerated areas a considerable loss of nerve 
fibers with an increase in fibrous neuroglia was noted. 
Marginal thickening of the neuroglia and of the 
septa leading into the medulla was also to be noted. 
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The pia was thickened and showed round cell infil- 
tration. 

A marked increase in the number of corpora 
amylacea in the cerebral cortex around the vessels 
as well as in the subependymal and _ perivascular 
spaces was noted. Impregnation stains for spiro- 
chetz were negative. 

In the last group of our cases the cause 
of the retention of pancreatic juice was found 
in the pancreas itself. To this last group 
we have added those cases in which the cause 
of the stasis of pancreatic juice was found in 
the pancreas and in which no alterations in 
the papilla of Vater occurred. It is not un- 
likely that in cases in which alterations occur 
in the papilla of Vater, an ascending inflam- 
matory process may also take place in the 
ducts, bring about a thickening of the ducts, 
and be followed by a diffuse or circumscribed 
stasis of pancreatic secretion. 

In the next patient we have a pancreatic 
lithiasis with cyst formation associated with 
diabetes mellitus. In 11,548 autopsies carried 
out at the Saint Stephen’s Hospital between 
the years 1916 and 1927, pancreatic calculi 
were found twice. The history of our case 


follows: 

Case 14. A male, aged 40 years, was admitted to 
the hospital on January 5, 1927. He died 4 weeks 
later from pulmonary tuberculosis. Urinalysis 


showed 6.5 per cent sugar, also considerable acetone 
and diacetic acid. Under insulin treatment the 
diabetic condition improved. 

Necropsy findings. The duct system of the pan 
creas which contained impacted stones was markedly 
dilated (Fig. 13). The calculi varied in size from 
that of a millet seed to that of a bean. In the head 
of the pancreas there was a cyst the size of a walnut 
which contained milky fluid. There were also several 
smaller cysts. Around the dilated duct system the 
amount of scar and pancreatic tissue varied. There 
were but few islands of Langerhans to be seen. In 
many areas nerves were found embedded in scar 
tissue, in some areas granulation tissue actually 
penetrating between the nerve fibers. There was 
also a definite increase in the amount of elastic fibers 
found. 

At the level of the third cervical segment of the 
spinal cord on the left side, an area 3 by 4 millimeters 
was noted, the long axis of which lay in the trans 
verse diameter of the cord and occupied the anterior 
part of the posterior column. This central gliosis was 
in connection with the neuroglia of the gray matter. 
The process could be traced upward and downward 
for a total distance of 2 centimeters. In some areas 
of the brain, the corpora amylacea were very 
humerous. 


In the following case the stasis of pancreatic 
juice was due to tuberculosis of the pancreas. 


Case 15. Patient was a poorly nourished female, 
aged 25 years. An anatomical diagnosis had been 
made of old and recent bilateral apical tuberculosis. 
It should be noted that urinalysis did not disclose 
sugar at any time. 

Necropsy findings. Weight of pancreas 39 grams. 
Histologically in the substance of the pancreas there 
was connective tissue proliferation. In the granulat 
ing tissue groups of epithelioid cells, surrounding 
giant cells were to be seen. There were large caseous 
areas. Lobules of pancreatic tissue were surrounded 
and invaded by connective tissue which was rich in 
fat (Fig. 14). The pancreatic ducts were dilated, 
the acini frequently distended, and their cells flat- 
tened. The islands of Langerhans were larger than 
usual and were very numerous. 


Before we discuss the malignant tumors of 
the pancreas which may cause retention of 
pancreatic secretion, we shall refer briefly to 
the prosoplastic proliferation of the duct 
epithelium described by Priesel (26). Priesel 
found that in about ro per cent of the cases 
which he examined, the cylindrical epithelium 
of the ducts was changed to stratified epithe- 
lium. He stated that this proliferative change 
might act as a mechanical block to the lumen 
of the duct and that subsequent retention of 
pancreatic juice might be followed by the 
formation of several small cysts. 

We have observed similar cases (lig. 15). 
In Case 16, we found in addition to the 
proliferation of the epithelium, cysts, lipo- 
matosis, and small necrotic foci. This proved 
that in such cases not only cyst formation 
may occur but that the stagnant pancreatic 
juice may also bring about necrosis. 

In the two last cases an adenocarcinoma 
and a metastatic lymphosarcoma were respon- 
sible for the compression of the pancreatic 
ducts. Benign or malignant connective tissue 
tumors, Hodgkin’s disease, leucamia, and 
pseudoleucemic infiltrations can probably 
bring about the same change. 


Case 17. Male, aged 64 years. On October 16, 
1927, the patient suffered his first attack of abdom- 
inal discomfort associated with vomiting. His pupils 
were small, round, and did not react to light or 
accommodation. The knee jerks and Achilles re- 


flexes were exaggerated. The Wassermann reaction 
was negative. The urine did not contain any sugar. 
The patient died on October 25, 1927. 
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Necropsy findings. The patient was markedly 
emaciated. Four centimeters above the papilla of 
Vater, the duct of Wirsung was completely obstruct- 
ed by a tumor the size of a walnut (Fig. 16). The 
tumor was an adenocarcinoma. Beyond the point 
of compression, the pancreatic duct was dilated and 
contained a milky fluid. The common bile duct was 
free. Glandular tissue in the pancreas was destroyed 
but the islands of Langerhans were not only retained 
but even hypertrophic. In the spinal cord on the 
right side between the first and fourth cervical seg- 
ment, a fissure was found in which all the cells of the 
anterior and posterior horn were destroyed except 
the anterolateral cell groups. Around the fissure, 
neuroglia proliferation was marked. In the posterior 
columns, corpora amylacea were found along the 
septum and also on the posterior roots. Alterations 
in the blood vessels corresponding to the distribution 
of the changes in the cord were not found. There 
was a marked hydrocephalus. In the globus pallidus 
on both sides, a spongy structure was found where 
only neuroglia were left behind, and where nervous 
substance had disappeared. 

CasE 18. Male, aged 58 years. In October of 1926 
the left hallux was amputated for diabetic gangrene, 
and in January of 1927 his left leg was amputated 
above the knee for the same reason. At this time the 
nervous system was normal. In July of 1927 he was 
readmitted to the hospital. The right pupil did not 
react to light or accommodation. On October 3, 
1927, the chief complaints were dizziness and in- 
somnia. The fundi were normal, both pupils were 
irregular. The urine then contained 2.4 per cent 
sugar, traces of acetone, and pus. Wassermann reac- 
tion negative. The patient died on October 19, 1927. 

Necropsy findings. ‘The main duct of the pancreas 
was found to open at the papilla duodenalis minor. 
The terminal portion and outlet of the duct of 
Wirsung was narrowed by metastasis from a primary 
lymphosarcoma from the glands about the left main 
bronchus. The duct above this was dilated. In the 
corpus of the pancreas and in the tail, there were 
necrotic areas, several of which appeared to be 
encapsulated. Microscopic examination of the pan- 
creas revealed two types of lesions. Cells of the size 
of lymphocytes were seen to infiltrate the connective 
tissue septa and lobules. These cells showed various 
nuclear divisions. Necrotic areas surrounded by a 
few leucocytes, lymphocytes, and fibroblasts were 
also to be seen. Numerous corpora amylacea were 
found in the nervous system, particularly in the 
medulla just below the pia mater where they followed 
the connective tissue septa. Corpora amylacea were 
also found at the site of the origin of cranial nerves 
and around the central canal, below the ependyma 
of the ventricles in the septum pellucidum superficial 
layer of the cortex, island of Reil, and around the 
lateral recessus of the fourth ventricle, and in the 
cerebellum. 


The chronic cases which we have reported, 
as may be noted, have been divided into 


several groups. The first group deals with 
effects of gall stones. It has been proved by 
these cases that when gall stones pass through 
the common bile duct and diverticulum of 
Vater they may produce alterations which are 
responsible for pathological changes in the 
pancreas. Although we do not doubt that 
there are occasions when the duct of Santorini 
is developmentally the main duct of the 
pancreas, nevertheless we must bear in mind 
that the rearrangement of the duct system of 
the pancreas not infrequently is caused by 
inflammatory changes in the papilla duodenalis 
major, and that these inflammatory changes 
lead to partial or total occlusion and oblitera- 
tion of the duct of Wirsung. Obliteration of 
the outlet of the duct of Wirsung is followed 
by a rebuilding of the pancreatic duct system 
with a resulting compensatory dilatation of 
the duct of Santorini, the outlet of which may 
or may not be completely competent. 

That such a compensatory rearrangement of 
the pancreatic duct system may take place is 
illustrated by our case with the diverticulum 
of the duodenum. ‘The origin of duodenal 
diverticula, as Brites (5) and others have 
shown, may be varied. In the instance men- 
tioned, it seems likely that concomitant with 
the growth of the diverticulum was the 
obliteration of the outlet of the duct of Wir- 
sung and compensatory dilatation of the duct 
of Santorini. The dilatation of the latter duct 
was not, however, entirely adequate. We are 
of the belief that until compensation by the 
minor duct takes place, during this period of 
compensatory dilatation or even after it, 
inflammatory processes may follow. ‘Thus it 
may be noted that in six such cases in which 
inflammatory changes were to be found at the 
outlet of the duct of Wirsung, diabetes 
mellitus occurred twice. 

Chronic pancreatitis and lipomatosis have 
also been found quite often as sequela. We 
do not doubt that lipomatosis of the pancreas 
may be caused by a general obesity, in which 
case the fat is deposited in the connective 
tissue of the pancreas. On the other hand, if 
we recall those cases in which we described 
changes in the pancreas which resulted from 
the acute stasis of pancreatic secretion within 
the pancreas, it would seem not at all unlikely 


























BALO AND BALLON: EFFECTS OF RETENTION OF PANCREATIC SECRETION 11 


that lipomatosis may be a consequence of 
scattered foca necroses of the pancreas; that 
is, when the detritus in the necrotic area is 
absorbed, a fat replacement occurs. ‘This 
assumption is based on the findings in animal 
experiments, namely, that after ligation of the 
pancreatic duct the glandular tissue is replaced 
by fat, in which the islands of Langerhans 
remain intact. We have also observed cases 
in which the islands of Langerhans were em- 
bedded in fat tissue in the pancreas. 

In one of the six cases, recent necrotic areas 
were found in the pancreas (Case 9). ‘The 
pancreas was also lipomatous, a condition 
which we believe was brought on as a result 
of a former fat necrosis. ‘This speaks for the 
possibility of exacerbations of acute stasis of 
pancreatic secretion in a well marked chronic 
process. It is also possible that the degree of 
the inflammatory process varies in different 
parts of the pancreas, and that the shrinkage 
or thickening of certain ducts may cause 
atrophy or necrosis of pancreatic tissue at 
different intervals. We have also found cysts 
in some of our cases. ‘These we believe were 
caused by a partial shrinkage or blockage of 
ducts with consecutive dilatation of the distal 
portion, 

The most severe effects of the retention of 
pancreatic secretion within the pancreas re- 
sulted from the obstruction to the duct system 
of the pancreas by tumors and pancreatic 
calculi, etc. We have described one case in 
which a polyp of the papilla of Vater was 
found. This patient also had a cyst in the 
head of the pancreas, and suffered from 
pernicious anemia. It is probable that, be- 
cause of its anatomical position, such a polyp 
may be readily irritated, become inflamed, and 
obstruct the outlet of the duct of Wirsung. 

Several authors have discussed the problem 
of pernicious anemia with regard to pan- 
creatitis. Chvostek (7) suggested that there 
are occasions when pernicious anemia may be 
due to alterations in the pancreas. Simon (32) 
found an increase in the atoxyl-resistant 
lipase, which is the pancreas lipase, in the 
serum of patients with pernicious anemia. In 
our case, the alterations in the pancreas in no 
way differed from those which are commonly 
found in other types of pancreatitis. The 


anemia noted in the fifth case was, of course, 
due to the hemorrhages from the intestines 
and oesophageal varices which resulted from 
the hepatic cirrhosis. 

We have also recorded one case of chronic 
tuberculosis of the pancreas which caused the 
retention of pancreatic secretion. It is not 
unlikely that growing or even healed gummata 
can cause partial obliteration of the pancreatic 
duct with dilatation of the distal portion. 
Gummata of the pancreas in the adult have 
recently been described by Franke (11). 

It was Lepine and Barrel (21), Wohlgemuth 
(37), and Osato (25) who found that, after 
ligation of the pancreatic duct, the diastase 
content of the blood increased. Wohlgemuth 
noted that, after this procedure, the diastase 
content of the blood reached its highest level 
after 48 hours, that a decrease then followed, 
and that, after ro to 14 days, the normal level 
was again reached. Wohlgemuth regarded 
this phenomenon as a temporary transference 
of pancreatic diastase to the blood stream. 
According to Osato, the lipease, protease, and 
amylase contents of the blood and lymph 
increase after ligation of the pancreatic duct. 
Kimura and Ukai (20) believe that the eleva- 
tion of the amylolytic and the lipolytic con 
tents of the blood is lost when regressive 
change takes place in the pancreas. 

With regard to the variations of blood lipase 
and its significance as well as the production of 
blood lipase, our knowledge is still imperfect. 
That the lymphocytes play a part in the 
production of lipase as has been suggested by 
Fiessenger and Marie (10) as well as by 
Bergel (3) has not been confirmed by the work 
of Aschoff and Kamiya. Caro (6) believes 
that the origin of the serum lipase is the pan 
creas. Without discussing further the origin 
of the serum lipase or referring in detail to the 
work of Rona (27), who differentiated the 
lipase of different organs on the basis of their 
resistance to various poisons, we would sug 
gest that it seems that in cases in which the 
retention of pancreatic juice has taken place 
within the pancreas, pancreatic lipase may 
enter the circulation, or possibly produce an 
excess over the amount of lipase already 
present in the circulation. 

Regulating mechanisms for the content of 





blood lipase must exist. Observations in man 
have proved that the atoxyl-resistant lipase 
contents may increase in cases in which the 
retention of pancreatic juice takes place. We 
refer to the work of Simon (31), Marcus (23), 
and Katsch (18). In two of our cases in which 
carcinoma of the papilla of Vater caused the 
retention of pancreatic secretion, alterations 
were found in the nervous system. Heiberg 
(14) has stated that lecithin is normally split 
by pancreatic juice. 

The lesion in the nervous system noted in 
Case 13 was a degeneration in the posterior 
columns and in Case 12, in addition to this, 
degenerative alterations in the brain. In both 
these cases there were no evidences of 
syphilis. ‘The Wassermann reaction in Case 13 
was negative, but in both cases jaundice oc- 
curred. ‘That abnormal liver function can 
bring about alterations in the nervous system 
is well known. ‘There are on record epidemics 
of jaundice in which nervous symptoms 
occurred and which cleared up with the dis- 
appearance of the jaundice. Such cases have 
been described by Damsch and Kramer (8) of 
Goettingen. Further we have recorded two 
other cases, the one being that of a carcinoma 
of the head of the pancreas (Case-17) and the 
other pancreatic calculi (Case 14), in both of 
which obliterative changes in the pancreatic 
duct system occurred with retention of pan- 
creatic secretion. In these cases it must be 
noted that the papilla was free and hence no 
jaundice occurred, so that this latter factor 
may be dismissed as complicating the picture 
in these cases. In Case 14 a central gliosis was 
found in the cervical portion of the cord and 
in Case 17 a lesion similar to syringomyelia. 
We draw attention to the fact, however, that 
in the former case the heart showed a fibrous 
aortitis, and in this case there was also a 
diabetes mellitus. 

One of us (2) has already described de- 
generative lesions in the spinal cord which we 
believe are the result of alterations in the 
pancreas produced by the retention of pan- 
creatic secretion. Sauerbeck (29) recorded a 
paraplegia in an animal in which the main 
duct of the pancreas had been ligated. In 
China. and Japan distomum § spatulatum 
Leuckart or clonorchis sinensis Loos is a 
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parasite which besides being found in the cat 
and the dog was also found in the hepatic and 
pancreatic ducts of man where it produced 
duct obstruction. Katsurada (19) did not 
mention nervous symptoms in these cases. 
Sambuc and Baujean (30) recall beriberi-like 
symptoms which accompanied pancreatic dis- 
tomatosis. 

In the presence of pancreatic fat necrosis, 
necrosis has also been found in remote organs 
and tissues; Mathias found fat necrosis in 
bone marrow, Benda in the fat capsule of the 
kidney, and Schmorl in the pericardium. All 
these speak for a hamatogenous distribution 
of the ferments. The symptoms referable to 
the nervous system which were found in our 
acute cases are probably to be explained upon 
the same basis. 

Bergmann and Guleke (4) consider that the 
severe general symptoms which accompany 
fat necrosis of the pancreas are due to re- 
sorbed ferments. It is true that the barriére 
hémoencé phalique is not permeable to all sub- 
stances which circulate in the blood, still spinal 
cord lesions in pernicious anemia would sug- 
gest that such lipolytic or lecithinolytic agents 
can get through this barriére. 

We wish to raise but one more point in the 
discussion of the effects of the retention of 
pancreatic secretion, namely, the relation of 
the resorbed secretion to metabolism. In all 
our cases of extreme dilatation of the duct 
system, cachexia was marked. In some of the 
cases, the associated diabetes or tuberculosis 
may explain this cachexia. Nevertheless it has 
been reported, particularly by surgeons, that 
in cysts of the pancreas, emaciation is marked. 
Extreme dilatation of the pancreatic duct 
system seems to bring about the same con- 
dition. These extreme dilatations may be 
present without diabetes. There are likewise 
occasions, when duct obstruction may be 
followed by diabetes. 

Endocrinologists regard one type of obesity 
as being of pancreatic origin. Falta (9) be- 
lieves that such obesity is connected in some 
way with the islands of Langerhans. How 


stasis of pancreatic juice can bring about 
alterations or changes responsible for pancre- 
atic obesity is a matter for further investi- 
gation. 
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SUMMARY 

Acute retention of pancreatic secretion may 
bring about histological changes in the pan- 
creas. These changes consist of the dilatation 
of ducts and end chambers and the flattening 
of the cells in the glands. When such changes 
take place, necrosis may also result. Another 
effect may be an increase in the size of the 
islands of Langerhans. An acute stasis of 
pancreatic secretion may have the same effect 
upon the islands of Langerhans as would a 
chronic stasis. Catarrhal inflammations of the 
papilla of Vater are regarded as a cause of 
acute stasis of pancreatic juice. 

Chronic retention of pancreatic juice is due 
to permanent alterations in the papilla of 
Vater or within the pancreas itself. Changes 
in the papilla of Vater are in most instances 
caused by the passage or impaction of a gall 
stone. Scar formations and abnormal duct 
communications arising from decubital ulcers 
may then result. 

Shrinkage or obliteration of the outlet of the 
duct of Wirsung may cause a rebuilding of the 
pancreatic duct system. An adequate com- 
pensatory dilatation of the duct of Santorini 
may or may not take place. 

The retention of pancreatic juice may also 
be caused by benign and malignant tumors of 
the papilla of Vater. 

Chronic inflammatory processes, syphilis, 
tuberculosis, and tumor formation in the pan- 
creas may also cause the retention of pan- 
creatic secretion and so be responsible for 
changes in the pancreas. 

Lipomatosis of the pancreas may follow the 
chronic retention of pancreatic secretion. In 
such cases the lipomatosis results from fat re- 
placement of necrotic areas. 

Chronic retention of pancreatic juice may 
also apparently have some effect upon the 
blood. One case of pernicious anamia as- 
sociated with chronic pancreatitis is reported. 

The escape of pancreatic juice into the cir- 
culation may be responsible for some changes 
in the nervous system. 

Chronic alterations in the flow of pancreatic 
secretion produce metabolic changes. Ex- 


treme dilatation of pancreatic ducts may 
bring about the same metabolic changes as do 
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pancreatic cysts, namely, emaciation. The 
contrary of this condition is pancreatic 
obesity. Ascending inflammatory processes in 
the pancreas following stasis of pancreatic 
secretion play an important réle in the etiology 
of many cases of diabetes mellitus. 
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PRIMARY CARCINOMA OF THE 


FALLOPIAN TUBES ASSOCIATED 


WITH TUBERCULOSIS 


WILLIAM 


P. CALLAHAN, M.D., FRANCES H. SCHILTZ, B.A., M.D 


AND C. ALEXANDER HELLWIG, M.D., Wicurra, KANSAS 


RIMARY carcinoma of the fallopian 

tubes is only a comparative rarity. 

In 1926 Wechsler (27) collected 192 
cases from the literature and added 4 of his 
own. Similarly, tuberculous salpingitis is 
not of infrequent occurrence. Greensberg (10) 
found that in 1 per cent of all gynecological 
cases tuberculosis of the tubes was present. 
Statistics vary a great deal for different 
clinics and are misleading unless based upon 
histological as well as macroscopical exami- 
nation. However, the simultaneous occur- 
rence of primary carcinoma and tuberculosis 
of the fallopian tubes is exceedingly rare, 
only 6 cases having been reported in the 
literature up to the present time. 

Carcinoma and tuberculosis were 
ciated in the same organism, according to 
White (28), in 12 per cent of 180 necropsies. 
Gais (g) cited cases of this combination in the 
same organ, in the stomach, the. intestines, 
the regional lymph nodes, the oesophagus, the 
larynx, the skin, etc. He summarized 27 
cases in which primary carcinoma and tuber- 
culosis were associated in the uterus and 
adnexa, and added 1 case of his own. In 4 
of Gais’ cases the tubes were involved, in 8 
the fundus was involved, and in 16 the cervix. 

Statistics for the occurrence of tuberculosis 
vary. As already stated, Greensberg found 
tuberculosis of the tubes in 1 per cent of all 
gynecological cases, and of all abnormal tubes 
removed 1 in 13, Or 7.7 per cent, were tu- 
berculous. Williams says 75 per cent of the 
cases of tuberculous salpingitis are not recog- 
nized macroscopically. In Wahl’s (26) clinic 
5 per cent of the patients had tuberculosis 
and not one-third were recognized at op- 
eration. 

The diagnosis of tuberculosis of the tubes 
is very difficult to make clinically, and is 
often impossible to make without the mi- 
croscope. ‘The onset of the disease is insidious 
and there is an absence of distinctive 


asso- 


clinical symptoms. ‘The commonest age 
period is between 20 and 4o years, which 
corresponds to the period of greatest sexual 


activity. There is sometimes a predisposi- 
tion to tuberculosis. Greensberg reports 


that 22 per cent of the cases show a heredi- 
tary tendency, while Wahl states 1 in 10 
give a history of antecedent tuberculosis. 
The lesion is rarely primary in the tubes and 
the mode of infection may be (1) hematogen 
ous, (2) by direct extension from the peri 
toneum, or (3) by an ascending route from 
the lower genital tract. ‘The last, however, 
is uncommon. Kafka (11) regards the site 
of tubercles in the mucosa and submucosa 
or the muscularis of the tube as distinguish- 
ing the hematogenous and the peritoneal 
routes of infection. The condition is 
usually bilateral, although it may be uni- 
lateral. , Of the genital organs the tubes are 
the most frequently affected, the uterus less 
frequently, and the ovaries still less. 

There is pain and tenderness over the 
lower abdomen, which is intensified during 
the menstrual periods. Baisch (1) reports 
menstrual disturbances in 50 per cent of 
cases of tuberculous salpingitis. Norris (16) 
states that dysmenorrhoea is present in go 
per cent of cases and is usually of the con- 
gestive type. It usually commences from 12 
to 48 hours before the appearance of the flow. 
As a rule there is a slight elevation of the 
evening temperature, especially during the 
menstrual period. There is a secondary ane- 
mia in 80 per cent of cases, the general health 
is poor, and there is loss of weight. A pelvic 
examination usually reveals induration in the 
fornices and a fixed cervix; the uterus may be 
enlarged and is often in retrodisplacement. 
Usually there are marked adhesions, espe- 
cially between the tubes and ovaries, and the 
adnexa may be either normal in size or 
greatly enlarged. The inguinal glands may 
be enlarged. Sterility is the usual result, 
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because the condition is usually bilateral, 
although the tendency is for the external 
abdominal ostium of the tubes to remain 
patent. The insidious onset, with a history 
of pleurisy and enlarged glands and the ex- 
istence of a primary lesion elsewhere, largely 
eliminates gonococcic and streptococcic sal- 
pingitis. A definite diagnosis may sometimes 
be made from curetted material. 

The majority of writers advocate surgical 
treatment of tuberculous salpingitis, but 
Findley (6) and others think that medical 
methods should be used. Dysmenorrhcea is 
frequently the result of pulmonary tuberculo- 
sis, probably on account of the poor general 
condition, and this condition must not be 
confused with tuberculous adnexitis. Again, 
operation may cause the dissemination of 
the disease. However, Patel and Ollivier (18), 
Berkley (3), von Franqué (8), Peterson (19), 
and Polak (20) favor hysterectomy with 
bilateral salpingo-oophorectomy when the pa- 
tient’s general condition does not contra- 
indicate it. Permanent cures with this method 
are reported in 66 per cent of cases. Norris 
does not resort to hysterectomies as a rule 
and only exceptionally removes both ovaries. 
He contends that in properly selected cases 
of tuberculous salpingitis the mortality is not 
greater than in other chronic tubal infections. 
Peterson thinks that the operative mor- 
tality is usually due to errors in judgment, 
particularly failure to estimate the extent of 
the primary lesion. Adhesions are almost con- 
stantly present between the tubes and sur- 
rounding tissues, and as the gut is very liable 
to impairment when these are separated, 
fistulze usually develop. Drains also aid in 
the formation of these very troublesome 
complications. 

Wechsler in 1926 collected reports of 192 
cases of primary carcinoma of the fallopian 
tubes and added 4 of his own. Statistics 
vary at the different clinics: 0.02 per cent of 
all gynecological admissions at the Johns 
Hopkins Hospital, 0.07 per cent at the Lenox 
Hill Hospital, and 0.31 per cent of all 


gynecological laparotomies at the Leipzig 
Hospital proved to be primary carcinoma of 
the tubes. The age incidence is greatest in 
the late preclimacteric or the early postclimac- 


teric period, 66 per cent of the patients being 
between the ages of 40 and 55 years. 
Sterility was noted in 32 per cent of the pa- 
tients and 29 per cent were primipare. 
Associated pelvic inflammation was men- 
tioned in only 8 per cent of the series. 

The most constant symptoms are pain, 
discharge, and irregular menses. Pain ap 
pears early in the course of the disease and is 
sttuated in the hypogastric, iliac, or lumbar 
region on the same side as the lesion. It 
sometimes radiates to the sacrum, lower ex- 
tremities, rectum, or epigastrium. The pain 
is usually cramp-like and may be continuous 
or intermittent. It is sometimes relieved by 
a profuse discharge from the vagina. ‘This 
discharge is usually of a watery and serous 
nature but may be white or leucorrhoeal. 
At times it has an offensive odor. 

The condition occurs most frequently 
about the time of the menopause and the 
patient usually complains of metrorrhagia. 
Menorrhagia, dysmenorrheea, and irregular 
amenorrhoea may also be present. Wechsler 
states that there was abdominal enlargement 
in 15 per cent of cases and that 4 per cent 
of the patients had noticed the presence of 
tumors. In tro per cent of his series there 
were changes in micturition. Constipation 
was common and in 20 per cent there was loss 
of weight. 

Physical examination reveals a mass unilat- 
eral, bilateral, or in the pouch of Douglas, 
the size varying from that of an egg to that 
of a man’s head. It is impossible from this 
examination to differentiate between it and 
an ovarian tumor or a chronic inflammatory 
affection of the tubes. Ascites was present 
in 10 per cent of this series. The inguinal and 
supraclavicular glands are rarely found to 
be enlarged. 

The diagnosis was made only once, by 
Falk (5), who made a diagnostic puncture 
and removed a piece of the tumor tissue. 

All but 2 of the cases in this series came to 
operation. The results were poor, partly on 
account of the insidious onset of the disease 
and partly because in many instances radical 
operations were not performed, the uterus 
or ovaries being left. Often during removal, 
a tube was ruptured and its contents then 
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escaped into the abdominal cavity. In the 
series, only 6 cases, or 3.12 per cent, were 
reported as having no recurrence 3 or more 
years after operation. 

In primary carcinoma of the tubes asso- 
ciated with tuberculosis, the age ranged from 
35 to 52 years. This fact is rather interesting 
when compared with the average age inci- 
dence for tuberculosis alone, which is from 20 
to 40 years, and for carcinoma alone, which 
is 40 to 55 years. Sterility was present in 5 
of 7 cases, including the authors’ case; this 
condition was not reported in 2 cases. Pain 
was reported in 5 cases, intermenstrual and 
menstrual, sacral backache, and pain in the 
lower third of the abdomen. One patient had 
a “falling down” feeling of the pelvic organs. 
In those cases in which the condition was 
reported the menses were somewhat irregular 
in all but one; metrorrhagia, scanty flow with 
dysmenorrhoeea, or long periods of amenor- 
rhoea were the commonest symptoms. ‘The 
leucorrhoeal discharge was profuse in only 
one case, and moderate in another, that is, it 
was present in only 28 per cent of the cases. 
In Wechsler’s series of primary carcinoma a 
profuse discharge was present in the majority 
of cases. Constipation was present in 3 cases. 
The duration of the symptoms ranged from 
4 weeks to to years. ‘The carcinomatous 
condition was unilateral in 5 cases, being on 
the right in 3 cases, on the left in 2 cases, bi- 
lateral in 1 case, and not reported in 1 case. 
The tuberculous involvement was _ bilateral 
in 5 cases, on the right in 1 case, and not 
reported in 1 case. 

Only early radical operation in these cases, 
more so than in cases in which other organs 
are involved, gives any chance of cure. 
After the carcinoma has reached the deeper 
layers of the tubal wall, the prognosis is 
very poor. It is even less favorable than in 
carcinoma of the other genital organs on 
account of the thinness of the wall. After 
perforation, there is no obstacle to prevent 
direct extension to the peritoneum. In his 
case Stuebler found implantations of the 
tumor on the serosa of the uterus, intestines, 
and omentum. After the tumor has reached 


the loose tissue of the broad ligament, the 
propagation of the tumor will follow the 


lymph channel in two directions, first, to the 
superior lumbar and inguinal glands, in the 
same way as the carcinoma of the corpus 
uteri; second, to the external iliac, hypogastric, 
and sacral glands as in carcinoma of the 
cervix. Where the course of these cases was 
reported, it was fatal in all save the authors’ 
case. 

The following list includes abstracts of all 
cases of primary carcinoma of the tubes 
associated with tuberculosis which have been 
reported in the literature. These were taken 
in part from Wechsler’s monograph. 


Case 1. Von Franqué (7) in torr reported a 
case in a woman aged 38. She was married, her 
menses were regular, but she had had no preg- 
nancies. Intermenstrual pains started two years 
before admission and had recently become con- 
tinuous in the left lower part of the abdomen. 
Obstipation and vomiting had been present for the 
past few days. The duration was 2 years. Pelvic 
examination revealed the presence of a dense, 
tender, adnexal tumor bilaterally; the uterus was 
enlarged. The tumor on the left was the size of a 
goose egg. A panhysterectomy and a bilateral sal- 
pingo-oophorectomy were performed. Microscopic- 
ally the left tube was as thick as a finger and tor- 
tuous; it was filled with grayish white soft masses; 
there were metastatic nodules on the serosa; and 
the abdominal ostium was closed. ‘The right tube 
was markedly thickened and the abdominal ostium 
was closed. Both ovaries appeared normal. ‘There 
was a fibroid of the uterus and metastases to the 
serosa and intestines. Microscopically there was 
bilateral tuberculosis of the tubes. The middle 
portion of the left tube showed polymorphous car 
cinoma. There were a few miliary tubercles in the 
left ovary. The condition recurred 3 months post 
operatively, and death followed somewhat later. 
The tuberculous process was older than the car- 
cinomatous condition. 

Case 2. Lipschutz (13) in 1914 cited a case in a 
woman 44 years of age. Her menses were irregular 
and she was sterile. She complained of menstrual 
backache, pains in the left side of the abdomen, a 
“falling down” feeling, and constipation. These 
symptoms had existed for 1 year. A pelvic examina- 
tion revealed a nodular, fixed, retroverted uterus. 
The adnexa were not definitely palpable. A pan- 
hysterectomy and a partial left oophorectomy were 
done. Macroscopically the right tube showed a 
tumor the size of a hazelnut containing reddish 
fluid and crumbly white tumor tissue. The ab- 
dominal ostium was closed. The left tube was nor- 
mal. There were uterine myomata and some 
metastases. Microscopically the condition revealed 
a right tuberculous salpingitis and a_ papillary 
alveolar carcinoma. The patient was again operated 
upon 6 months later. The ultimate course was not 
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reported. Here again the tuberculous process was 
older than the carcinoma. 

CASE 3. Barret (2) in 1915 reported the case of a 
married woman 46 years of age who was sterile. 
She had had pain in the right iliac fossa for 10 
years. A pelvic examination revealed a hard tumor 
on the right side which filled the pouch of Douglas 
and both lateral fornices. A panhysterectomy and 
a bilateral salpingectomy were done. The right tube 
was extensively tuberculous. The left tube was also 
tuberculous and in addition there was a carcinomat- 
ous growth toward the outer end. Microscopically 
the condition was one of squamous cell carcinoma 
of the left tube with extensive keratinization and 
bilateral tuberculosis of the tubes. The outcome of 
this case was not given. 

Case 4. L’Esperance (12) in 1917 reported a 
case in a woman 35 years of age. She had had ir- 
regular metrorrhagia for 4 weeks, also leucorrhoea, 
and some loss of weight. The uterus was fixed, 
irregular, and enlarged. The adnexa were not felt. 
Curettage showed an atypical plexiform carcinoma. 
The uterus and tubes were removed. The right tube 
was greatly thickened and the fimbria fused. 
Irregular papillary projections arose from the mu- 
cosa and occluded the lumen. There was a left 
pyosalpinx and small uterine fibroid. Microscopic 
examination showed bilateral tuberculous salpingitis, 
papillary carcinoma of the right tube with epider- 
moidization, and metastases in the uterus involving 
the mucosa. The outcome was not reported. 

CasE 5. Stuebler (25) in 1923 cited a case ina 
married woman aged 38. She was sterile and had 
scanty and painful menstruation. The symptoms 
were profuse vaginal discharge, recent abdominal 
pain, obstipation, and dysuria. There was a tumor 
the size of a child’s head to the right of the uterus. 
A bilateral salpingo-oophorectomy was done. The 
right tube was found to be composed of an inner 
sausage-shaped portion and an outer cystic portion; 
the latter was filled with caseous material and a pro- 
jecting papillary structure. The left tube showed a 
tuberculous salpingitis with serosal metastases. 
There were also metastases in the uterine serosa 
and in the omentum. The diagnosis was papillary 
alveolar carcinoma of the right tube and bilateral 
tuberculosis of the tubes. Metastases had already 
taken place in the ovary, uterus, omentum, and 
lymph glands along the aorta. 

CasE 6. Wechsler in 1926 reported a case in a 
woman 52 years of age. She was admitted to the 
hospital with a diagnosis of bilateral dermoid cysts. 
The symptoms and type of operation performed were 
not given. Macroscopically, the specimen con- 
sisted of a fallopian tube with an underlying cyst, 
a tumor, and an intraligamentous cystic tumor. 
The pathological diagnosis was papillary cystaden- 
oma of the fallopian tube associated with tuberculo- 
sis, secondary carcinoma, and tuberculosis of the 
broad ligament. The side on which the lesion 


occurred and the outcome of the case were not 
given. 
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The authors’ case was as follows: 


Mrs. A. L., aged 42, white, entered the hospital 
August 18, 1925. Her family and past history were 
not significant. Menstruation had always been 
regular up to the past year. The menarche took 
place at 11 years; the interval was 28 days and the 
flow lasted for 3 days. There was no dysmenor- 
rhoea and the flow was of normal amount. For the 
past 3 years, the flow has decreased in amount 
but otherwise there had been no change until the 
present year, during which there had been only 2 
periods. The patient had been married 18 years 
but had not been pregnant. 

Four years before she had begun to have sacral 
backaches; recently these had become more severe. 
Four weeks before admission she had noticed a small 
mass in the right side. This mass was somewhat 
tender, but there had been very little pain in this 
region. There had been a slight vaginal discharge 
at times, but this did not seem to have any relation 
to the pain. The patient had had an occasional 
frontal headache and had had frequency of urina- 
tion most of her life. Her appetite was good, there 
was no gastric distress, and no loss of weight. She 
was not constipated. At no time had she noticed a 
cough, shortness of breath, expectoration, or pain 
in the chest. 

August 18, 1925. The general condition of the 
patient was good; she was ambulatory, appeared 5 
years younger than she actually was, and seemed 
quite comfortable as she sat in a chair. Her chest 
showed good and equal expansion; vocal and tactile 
fremitus was normal; the percussion note was 
resonant; and the breath sounds were clear with no 
rales. The cardiovascular system was normal, the 
systolic blood pressure was 110, the diastolic 66. 
The blood count was normal. The abdomen was 
rotund and symmetrical. There was a palpable 
tender mass in the right lower quadrant about the 
size of aplum. There was no rigidity, no tympanites, 
and no ascites. A bimanual vaginal examination 
revealed a small cervix of practically normal con- 
sistency, the fundus was enlarged, firm, retroflexed, 
and fixed. Attempts to move it caused marked pain. 
There was a large sausage-shaped mass on the right 
side extending into the pouch of Douglas; and on 
the left there was a smaller, round, tender mass in the 
fornix. Neither mass seemed to be connected with 
the uterus. The urinalysis was normal. A tenta- 
tive diagnosis of bilateral hydrosalpinx and fibro- 
myoma of the uterus was made. 

Operation. A suprapubic incision 10 centimeters 
long was made. The pelvis was found to be filled 
with a large pear-shaped mass on the right and a 
smaller cylindrical mass on the left, the whole being 
only slightly adherent to the gut and parietal 
peritoneum. The adhesions were broken down and 
the tubes exposed throughout. A _ bilateral sal- 
pingectomy was performed. Our pathologist then 
sectioned the tubes and reported that a seropurulent 
fluid exuded and that the lateral thirds of both 
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Schematic diagram of the uterus and tubes show- 


Fig. 1. 
ing approximate sites from which sections were made and 
proportionate size of the uterus and tubes. a. Carcinomat- 


ous area of the right tube (see Fig. 3). 6. Tuberculous 
areas of the right tube (see Fig. 2). c. Tuberculous area 
of the uterus (see lig. 4). d. Tuberculous area of the left 
tube (see Fig. 6). ¢. Carcinomatous area of the left tube 
(see Fig. 7). 


tubes revealed soft papillary growths which were 
diagnosed as carcinoma. Following this observa- 
tion a panhysterectomy and a bilateral oophorec- 
tomy were done, together with wide removal of the 
broad ligament. One cigarette drain was inserted 
and the wound closed in layers in the usual manner. 

Pathological report. The mass from the right side 
represents an enormously enlarged pyosalpinx. It 
has the shape of a large cylinder, measuring 5 
centimeters in diameter and 16.5 centimeters in 
length. The external surface is smooth and of a 
bright red color. It feels very tense, as if filled with 
fluid. The medial end of the cylinder tapers into a 
small thickened tubal wall 2 centimeters in diam- 
eter. The larger round lateral part represents the 
obliterated fimbriated end of the tube. The cavity 
of the tumor is filled with 380 cubic centimeters of 
viscid seropurulent fluid of greenish yellow color. 
The larger part of the wall is thin (3 millimeters), 
its inner surface is covered with friable, ragged, 
yellow, caseous-like material. The distal third of 
the cavity is filled with very soft, oedematous, papil- 
lary, grayish masses, which are found to be adherent 
to the wall. 

The left tube is very much smaller and more 
spherical. Its diameter is 4 centimeters. The wall 
is thicker, the surface is covered by adhesions. The 
abdominal ostium is obliterated. The isthmic part 
is of normal size, 3 centimeters long. The contents 
of the sac are salve-like and grayish brown. The 
ampullar part is filled with the same papillary, 
cedematcus, gray tissue as in the tumor of the right 
side. The body of the uterus is of normal size. In 
the endometrium a few small gray tubercles are 
seen with the unaided eye. 

Microscopical findings. Sections through the 
isthmic part of the right tube (Fig. 2) show a nar- 
row lumen without folds. It is lined by one layer 


of high epithelial cells with darkly stained nuclei. 
A single tubercle consisting of lymphocytes, epithe- 
loid cells, and one giant cell of the Langhans type 
is found directly beneath the epithelium. The wall 
is thick and fibrous, but without fresh inflamma- 
tory changes. 
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Fig. 2. 
of the right fallopian tube. 


Fresh subepithelial tubercle in the isthmic part 


Sections through the medial part of the cystic 
tumor reveal a long standing tuberculous process. 
The folds of the tube are flattened and adherent. 
Pseudocystic spaces are present and lined by colum- 
nar or cubical epithelium. In some sections these 
gland-like spaces are reaching the muscle layer but 
not invading it, which shows that the infection was 
probably hamatogenous and did not occur by 
direct extension from the peritoneum. Many typical 
tubercles are seen lying close to these pseudocystic 
spaces. 

Sections through the lateral part of the tumor 
(Fig. 3) show a papillary growth protruding from 
the cyst wall into the lumen. The tumor is composed 
of fine strands of connective tissue with dilated 
blood vessels and large epithelial cells of varying 
size and staining quality. Some mitotic figures 
are seen. In most parts of the tumor these epithe- 
lial cells are arranged in small alveoli, some areas 
show a more solid structure, in other sections a 
simple papillary arrangement is seen. In the stroma 
of the growth a few fresh tubercles are found. 

Nowhere can the origin of the tumor be traced to 
the atypical gland-like spaces caused by tuberculous 
inflammation. As Figure 3 clearly shows, the 
neoplasm originated directly from the normal 
epithelial layer. The deeper layers of the cyst wall 
show only chronic inflammatory changes and infiltra 
tion by lymphocytes, but no invasion by tumor cells. 

The sections of the left tube (Figs. 5, 6, and 7) 
present the same carcinomatous and tuberculous 
changes as in the right tube, only there are larger 
areas of caseation in the tubal wall. Sections through 
the uterus (Fig. 4) reveal many fresh tubercles with 
giant cells in the endometrium, without caseation. 
Figure 1 shows the relative sites from which the 
sections were taken. A_ diagnosis of bilateral 
papillary adenocarcinoma and tuberculosis of the 
fallopian tubes and tuberculosis of the uterus was 
made. 
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Papillary alveolar carcinoma of the right fallo- 


Fig. 3. 
pian tube. 


After the microscopical report was received a 
roentgenogram (Fig. 8) of the chest was made. 
The heart and mediastinum were normal, the pleural 
angles were clear, and there were some small 
calcareous glands in the hilus of both lungs and 
much infiltration in and about the hilus of the right 
lung and to a lesser extent in the hilus of the left 
lung. There was peribronchial infiltration extend- 
ing down the right bronchus to the point where it 
approaches the diaphragm. There the pleura of the 
right lung was adherent to the diaphragm. The 
picture suggested hilus tuberculosis, probably in- 
active. This was presumably the primary source 
of the tuberculous infection. 

The patient had a very satisfactory convalescence, 
the only discouraging feature being a fistula at the 
distal end of the wound which led to the intestines. 
She received deep roentgen-ray therapy from time 
to time. At present, 2 years and 3 months after 
operation, the patient’s general health is good, her 
only discomfort being caused by the presence of the 
fistula. This is no doubt a tuberculous fistula and it 
heals and breaks down intermittently. However, 
the patient manages her household and _ social 
duties quite easily, and is quite contented. 

The following are cases of secondary car- 
cinoma of the fallopain tubes associated with 
tuberculosis. This condition is also rare. 

CASE 1. Stein (24) in 1923 reported a case of a 
virgin, aged 48. The thoracic organs were normal; 
the primary carcinoma was in the uterus. Mac- 
roscopically the right tube showed old caseous 
tuberculosis, and the fundus of the uterus was 
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Tubercles in the endometrium of the fundus of 


Fig. 4. 
the uterus. 


degenerated. Grayish-yellow nodules were situated 
in the walls. Microscopically in the walls of the 
tubes and uterus were many caseous epithelioid and 
giant cell tubercles surrounded by strands of large, 
flat, chromatin-rich cells in which glandular for- 
mation was noted. The diagnosis was squamous 
cell carcinoma, primary in portio and metastasiz- 
ing in the tubes, associated with tuberculosis. 
Stein thought that the tuberculosis was the older 
process. 

CasE 2. D’Halluin and Delval (4) cited a case of 
a woman aged 35. It was impossible to determine 
which was the cavity or to determine the demarca- 
tion between the uterus and the adnexa. Mi- 
croscopically the ‘specimen showed a cylindrical 
cell carcinoma of the corpus uteri and the tubes. 
Many tubercles were found between the carcino- 
matous columns. 

CASE 3. Stacy and Nelson (23) reported the case 
of a woman aged 39, who had had no children. 
Operation revealed a left papillary carcinoma of 
the tube and ovary. Both tubes were tuberculous. 
As carcinoma is of more frequent occurrence in the 
ovary, this was classed as secondary in the tube. 


An interesting case was reported by Mont- 
gomery (15) in which a cylindrical cell carci- 
noma of the right tube was associated with a 
tuberculoma of the left tube. This shows the 
coexistence of these conditions without any 
relationship between them. 

The problem which interested most of the 
previous observers was the etiological rela- 
tionship between these two _ pathological . 
processes. Is it true that one process causes 
the other and is therefore primary, or are the 
processes found only accidentally in the same 
organ, and have no influence on each other? 
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Two tubercles in the stroma of the carcinoma 


lig. 5. 
in the left tube. 


As in most of the reported cases, our 
pathological findings suggest that the in- 
flammatory process anteceded the neoplastic 
growth. There were fresh tubercles without 
caseation or fibrosis even in the carcinoma 
itself, but from the sterility of the patient, 
the obliteration of the abdominal ostium, 
from the extensive caseation in many areas 
and from histological changes as seen in 
Figures 2 and 6, we are forced to believe that 
we are also dealing in our case with a long 
standing inflammatory process. From this 
fact most of the investigators conclude that 
there is a direct relationship between both 
lesions. Von Franqué, who described the 
first of these cases, thought that the tuber- 
culosis had caused a proliferative reaction of 
the glandular epithelium which had over- 
stepped the normal boundaries and developed 
into a carcinoma. In cases of uncomplicated 
tuberculosis of the tubes, he and others found 
adenomatous proliferations which invaded 
the wall as far as the muscle layer but did 
not penetrate the basement membrane, and 
which often were difficult to distinguish from 
true carcinoma. These proliferations of the 
mucosa are not peculiar to tuberculosis. 


They are found also in other inflammatory 
conditions of the tubes (Stein). We see the 





Fig. 6. Photomicrograph showing chronic tuberculosis 
of the left fallopian tube. 


same proliferative changes in the uterus in 
cases of so called adenomyosis; also in other 
organs, for instance in the intestines and the 
gall bladder, these pictures are not unknown. 
Whether the inflammatory process which 
often is seen associated with carcinoma of the 
fallopian tubes is tuberculous or not is gener- 
ally conceded by most pathologists to be 
more difficult to diagnose than a carcinomat- 
ous condition associated with tuberculosis. 
It is not necessary for metastases to occur 
before a diagnosis of carcinoma can be made. 
In the majority of cases, as also in the 
authors’, it has been impossible to demon- 
strate the tubercle bacilli. This fact makes 
it still more difficult to make the diagnosis of 
tuberculosis, and yet an experienced pathol- 
ogist should also be able to do this. 
Orthmann (17) believed there was an 
etiological bearing of the inflammation on the 
carcinoma. Saenger and Barth lay stress on 
the fact that chronic inflammation is en- 
countered very often in cases of tubal car- 
cinoma. According to the so called theory of 
Saenger and Barth, the primary carcinoma 
of the tubes is added to a chronic salpingitis, 
which serves as a predisposing factor. There 
is no doubt that many of the cases of primary 
carcinoma of the tubes are observed in 
chronically inflamed organs. In Wechsler’s 
series associated inflammatory changes were 
reported in only 8 per cent of the cases. 
However, if a more careful history had been 
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Carcinoma of the left fallopian tube. 


obtained, the percentage might have been 
found to be higher. 

We are in accord with Stuebler and Zué 
Liang in believing that the inflammatory 
changes can be regarded as the cause of 
carcinoma, first, because they are so very 
common in the tubes as compared with the 
occurrence of primary carcinoma; and second, 
because the histogenesis of the carcinoma 
does not support the theory of Saenger and 
Barth. Von Franqué has already shown that 
the carcinoma does not originate at the 
places where the atypical proliferation caused 
by tuberculosis predominates, but that it 
grows directly from the normal epithelium. 
Our Figure 3 illustrates this point. Ribbert 
(21) is right when he says: ‘‘We are not 


justified in claiming that the tuberculosis pre- 
pares the field for carcinoma and creates the 
disposition for it, as long as tuberculosis does 
not make pathological changes just on the 
same place where the carcinoma originates.” 
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Fig. 8. Roentgenogram of the thorax. 
of inactive hilus tuberculosis. 


It is suggestive 


Lubarsch (14) believes that the carcinoma 
may be caused by the repeated chemical 
irritation of the epithelium by the excretion 
of the tubercle bacilli and their toxins. How- 
ever, the infrequency of primary tubal car- 
cinoma as compared with that of tuberculous 
salpingitis speaks against this explanation. 
Montgomery’s case, in which carcinoma 
occurred in one tube and tuberculosis in the 
other, also opposes this theory. 

Let us consider briefly the histology of the 
tumor. Saenger and Barth made a clear dis- 
tinction between the primary tubal carcinoma 
of the papillary and of the alveolar type. In 
our case papillary areas were found to vary 
with alveolar structure. It seems that the 
early carcinoma represents the papillary 
form and that in later stages the ‘alveolar 
character prevails. Both may be regarded 
as different developmental stages of the same 
tumor. This variety in structure is seen also 
in tumors of other organs, as in the malignant 
papillary cystadenoma of the ovary, where 
solid masses often are encountered. Also the 
metaplastic changes in primary carcinoma 
of the tubes into squamous epithelium 
(Orthmann, Amreich) suggest a mutability of 
the tumor. We believe that our case repre- 
sents an early stage of the neoplastic process, 
not only on account of the prevailing papillary 
structure, but also because the deeper layers 
of the tubal wall are little invaded by tumor 
cells. Both ovaries and the broad ligament 
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were found free from tumor, and there were 
no implantations on the serosa of the tubes 
or of the uterus. 


SUMMARY AND CONCLUSIONS 


1. Primary carcinoma of the fallopian 
tubes has been reported in 196 cases. ‘Tuber- 
culosis occurs in 1 per cent of all gynecolog- 
ical cases, but the combination of primary 
carcinoma of the tubes associated with tuber- 
culosis of the tubes has been reported only 6 
times, the authors’ case making the seventh. 

2. Secondary carcinoma of the tubes 
associated with tuberculosis is also extremely 
rare. 

3. The signs 
ditions, alone 
been discussed. 

4. The clinical diagnosis of tuberculosis of 
the tubes is very difficult to make. 

5. The pathological diagnosis of primary 
carcinoma of the tubes associated with 
tuberculosis must not be confused with the 
atypical carcinoma-like proliferation which 
is so common in tuberculous salpingitis. 

6. Extreme care must be exercised in 
making a pathological diagnosis, so as not to 
confuse some of the inflammatory processes 
occurring in carcinoma of the tubes with 
tuberculosis. 

7. The consensus of opinion regarding the 
etiology of these conditions is that the one is 
an accidental complication of the other, and 
although the tuberculous process is usually 
the older, it can not be proved that it is the 
cause of the carcinoma. 

8. One case was reported of a primary car- 
cinoma of the right tube and tuberculosis of 
the left tube. 

9g. The prognosis is unfavorable. Early 
radical operation is the only treatment which 
offers any success. 

10. After 2 years the authors’ patient 
showed no metastases and was in good 
health, with the exception of the presence of 
a fistula. 


and symptoms of these con- 
and in combination, have 
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UDGING from postmortem statistics and 

the opinions of morbid anatomists, syph- 
*"  ilis of the stomach is of exceedingly rare 
occurrence. In spite of the enormous number 
of autopsies which have been performed 
throughout the world, only a handful of 
examples of acquired gastric lues have been 
reported from the morgue. Most patholo- 
gists, especially those of limited experience, 
apparently have never encountered syphilis 
of the stomach at the autopsy table. How- 
ever, even those who have had access to an 
abundance of material and have made a_ spe- 
cial search can lay claim to but few personal 
observations of gastric lues. According to 
Gmelin (11) the late E. Fraenkel during more 
than 40 years’ service as pathologist to one of 
the largest hospitals in Germany saw only 4 
cases of syphilis of the stomach. In the last 
10,000 necropsies at the same hospital (Ham- 
burg-Eppendorf) not a single instance of lu- 
etic stomach was seen. Turnbull (21) in 3,000 
postmortems at the London Hospital failed 
to encounter any specific gastric lesion except 
perhaps in one instance. Symmers (20) at 
Bellevue Hospital, New York, in a study 
based upon 4,880 autopsies, found among 314 
syphilitics only 1 case of gastric involvement 
of a specific nature. 

The rarity of the affection as indicated by 
necropsy statistics contrasts strikingly with 
the relative frequency with which syphilis 
of the stomach is diagnosed clinically, par- 
ticularly since the advent of the use of the 
Wassermann reaction and the X-ray. Haus- 
mann (13) in his latest report on the subject 
cited 8 cases, observed by him between the 
years 1914 and 1924, in which the question 
of gastric syphilis arose. On the basis of clin- 
ical and laboratory data he concluded that 
luetic lesions were present in the stomachs of 


3. In his fourth publication on the subject, 
Einhorn (7) described 7 cases of gastric lues, 
the diagnosis in each instance being based 
entirely upon clinical and laboratory evi- 
dence. Recently Bockus and Bank (4) re- 
ported the results of their studies on 23 pa- 
tients with syphilis, gastric symptoms, and 
evidence of pathological organic changes ob- 
served within a period of 3 years. ‘Six of 
them presented the accepted clinical criteria 
necessary to the diagnosis of gastroduodenal 
syphilis. In 7 other instances the syphilitic 
factor probably played some part in the clin- 
ical picture presented. In the 1o remaining 
cases the presence of syphilis was only an 
incidental factor.” Of 7,545 patients affected 
with all types of dyspepsia, Smithies (19) 
determined by clinical and laboratory meth- 
ods that in 26, syphilitic lesions of the stom- 
ach were present. In 1915, Downes and Le 
Wald (6) reported 8 cases of gastric lues diag- 
nosed and treated within a period of 2 years. 
In 1917, LeWald (17) published his ‘‘ Further 
Studies Based on Nineteen Cases” and in 
1923 the same author reported on 30 in- 
stances which he recognized by clinical and 
laboratory methods and stated were “ with- 
out doubt true cases of congenital or acquired 
syphilis.” Eusterman (8) in 1917 described 
23 clinical cases of gastric syphilis and in the 
following year (g) was able to add 17 more. 
In addition to the large groups cited, the 
literature abounds with individual cases or 
small series in which the diagnosis of gastric 
syphilis was made on clinical grounds. 

The wide discrepancy between the number 
of clinical and postmortem reports is ac- 
counted for partly by the fact that the clinical 
diagnosis of gastric syphilis is frequently 
made in the absence of convincing evidence 
and in the final analysis proves to be incor- 
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rect. The lack of circumspection manifested 
in connection with many cases is illustrated 
in not a few reports in which the diagnosis is 
based upon the presence of an upper abdom- 
inal complaint, X-ray evidence of gastric 
disease, and a positive Wassermann. Critical 
reviews indicate that a large proportion, per- 
haps a majority, of the cases reported as 
examples of syphilis of the stomach in which 
the diagnosis was made clinically represent 
other than luetic lesions. 

Elimination of those cases in which the 
diagnosis rests upon a weak foundation 
leaves a large group in which gastric lues is 
the only explanation of the clinical picture 
which can be reasonably entertained. There 
are cases exemplified for instance in a patient 
with gastric symptoms, a palpable mass, 
manifest syphilis including a positive Wasser- 
mann, and a typical X-ray deformity who, 
after all other measures have failed, obtains 
decisive and permanent relief following anti- 
luetic treatment. Furthermore, concomitant 
with the subjective improvement, there occurs 
from the objective standpoint disappearance 
of the palpable mass and restoration of 
the normal gastric outline as . determined 
roentgenographically. In such an instance 
as this hypothetical one, it is difficult to 
discover any explanation which is more 
plausible than a syphilitic involvement of the 
stomach. Nevertheless, experience has shown 
that in the face of almost incontrovertible 
clinical evidence the autopsy may fail to dis- 
close a lesion which the pathologist considers 
luetic in origin. On this account and because 
of the rarity with which the disease is encoun- 
tered at the postmortem table, pathologists 
in general and some of the more skeptical 
clinicians, for instance, Boas (3) and Albu 
(1), conclude that the diagnosis of syphilis of 
the stomach should not be accepted without 
definite microscopic evidence. Therefore, in 
order to determine conclusively the incidence 
of gastric lues, it becomes necessary to com- 
pare the revelations of biopsies with those of 
necropsies. 

Our interest was directed to the subject of 
gastric syphilis in 1922 when one of us (K. A. 
M.) encountered at operation a classical 
example which was reported in collaboration 


with Brams (5) the following year. Since 
that time we have observed and studied 3 
other cases treated by gastric resection, 1 
reported by Singer and Dyas (18) and 2 to 
be described presently. During the time in 
which these 4 cases were encountered intra 
vilam a careful search was made for syphilis 
of the stomach in our autopsy material. 
Changes indicative of lues such as were found 
in the resected specimens were entirely lack- 
ing in the 5,000 necropsies performed during 
the same period, although almost to per cent 
of the bodies showed evidence of extragastric 
lues. On the basis of our own experience we 
gained the impression that syphilis of the 
stomach in a microscopically recognizable 
form appears more frequently at the surgical 
than at the autopsy table. 

After consulting the literature it became 
apparent that our personal experience in re- 
gard to the relative frequency of gastric 
syphilis in cases in which the diagnosis was 
confirmed by histological examination was 
not unique. We observed that with the more 
frequent resort to gastric resection, the num- 
ber of cases of ‘‘proved”’ syphilis of the stom- 
ach increased almost proportionately. In 
addition to the many reports of single cases 
in which the pathological description justifies 
acceptance of the diagnosis of gastric lues, 
there are series with 2 (Hayem, 14, and 
Gmelin, 11), 3 (Gaebert, 10), and even 4 cases 
(Aoyama, 2) observed within short periods of 
time. The microscopic evidence in these cases 
is as trustworthy and as significant as that 
obtained from postmortem material. 

In addition to the references already cited, 
there are many reports in which larger series 
of cases are operated upon and diagnosed 
from an anatomical standpoint as gastric 
syphilis. These cases have not gained accept- 
ance as proved instances of luetic gastritis on 
account of insufficient or inadequate patho- 
logical evidence appearing in print. ‘This 
applies particularly to those articles in which 
the clinical or roentgenological aspects are 
emphasized and the gross and microscopic 
descriptions are either entirely omitted or 
treated in a cursory fashion. For instance, 
in Eusterman’s (9) report of 40 cases diagnosed 
on the grounds of clinical data, operation was 
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resorted to in 12. No information was given 
in this or any subsequent report, so far as 
we have been able to ascertain, regarding the 
gross and microscopic observations. Only 
brief descriptions accompany the surgically 
treated cases in the large series of Smithies 
(19), Larimore (16), and Downes and LeWald 
(0). 

We regard the present situation relating to 
the incidence of syphilis of the stomach to be 
analogous to the former status of duodenal 
ulcer. Before the resort to surgery for benign 
gastroduodenal lesions became popular, duo- 
denal ulcer, on the basis of postmortem ob- 
servations, was considered to be an uncommon 
disease. Even after an abundance of surgical 
evidence had been adduced in England and 
the United States toindicate that the incidence 
of duodenal ulcer was very high, continental 
workers still doubted the correctness of the 
opinions of Moynihan and Mayo. As late as 
1913, Gruber (12), at that time basing his 
conclusions upon a careful and extensive 
study of postmortem material, warned his 
clinical associates against being misled by the 
statistics of English surgeons and stated in 
his final admonition that duodenal ulcer, 
although more common than previously sup- 
posed, was still of relatively rare occurrence. 
It required years of surgical and X-ray demon- 
stration to convince pathologists and skeptical 
clinicians that duodenal ulcer was exceedingly 
common and that a large percentage of these 
lesions healed completely with restitulio ad 
integrum or left indistinct evidence of their 
former existence. 

Since according to our experience and inves- 
tigations syphilis of the stomach is encoun- 
tered more frequently at the operating than 
at the postmortem table, it seems reasonable 
to infer by analogy with the subject of duo- 
denal ulcer that retrogression or healing of 
gastric lues often occurs. It is generally 
acknowledged that syphilitic lesions through- 
out the body, except in a few locations (aorta, 
liver), can be identified only during the active 
stages of the infection. When the evidences 
of inflammation recede and scar tissue re- 
places the specific granulations, the type of 
infection as a rule can no longer be determined 
by histological methods. Therefore, with 
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regard to lesions in the stomach, it is reason- 
able to assume that many of the cases met 
with in the stage of fibrosis and diagnosed at 
autopsy as benign pyloric hypertrophy, 
hour-glass stomach, and linitis plastica ac- 
tually represent examples of healing or healed 
gastric syphilis. 

The conclusion, based upon the relative fre- 
quency of recognizable syphilis of the stomach 
antemortem and postmortem, that gastric 
lues tends to heal and in so doing loses its 
characteristic anatomic features, receives sub- 
stantial support from the direct study of re- 
sected specimens. If a sufficiently large series 
of cases be examined histologically, various 
changes representing different stages of the 
infection can be identified. In our combined 
series, which includes 4 resected specimens, 
one encounters in the individual cases dif- 
ferent phases of inflammation. In the case 
reported: by Singer and Dyas (18) the granu- 
lomatous manifestations correspond to those 
changes seen in general at the height of the 
disease in the tertiary stage. The lesions in 
Brams’ and Meyer’s (5) case are also typical 
of syphilis but apparently represent a later 
stage of the infection since the plasma cell 
aggregates noted in the first case are lacking. 
In the third case of our joint series, that of 
B.C., which is the first of this present report, 
except for a few characteristic fields near the 
areas of ulceration, the changes are practically 
limited to round cell infiltration and connec- 
tive tissue production. The fourth specimen 
(obtained from W. F’., the second of the 2 case 
reports to follow) shows presumably a still 
later stage, since it is characterized by a 
dense fibrous overgrowth with widely scat- 
tered round cell accumulations. The various 
phases in the retrogression of the syphilitic 
infection can be followed not only in a series 
of separate cases but also, though to a lesser 
degree, in different areas of a single specimen, 
as for instance in the first of the 2 cases to be 
presented below. 

REPORT OF CASES 

CasE 1. B. C., a woman 38 years of age, entered 
Cook County Hospital on March 16, with an admit- 
ting-room diagnosis of peptic ulcer. She had been 
suffering for 2 years from epigastric distress de- 
scribed as a soreness and feeling of fullness perceived 
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mainly following meals. During the 5 weeks prior 
to the patient’s admission to the hospital the dis- 
tress became more severe and more persistent. On 
this account she sought medical aid. Food afforded 
no relief, nor did baking soda unless belching fol- 
lowed the ingestion of the latter. Spontaneous 
vomiting appeared about the time the epigastric 
pain became troublesome. The emesis, which oc- 
curred usually at the height of distress following the 
evening meal, would almost invariably, after tem- 
porary aggravation of the pain, produce relief. The 
vomitus contained undigested particles of food some 
of which had been eaten the day previous. No blood 
was noted in either the vomitus or the stool. Slight 
anorexia was present from the onset of the illness 
but recently the loss of appetite had become com- 
plete. The patient had lost approximately 30 pounds 
during the 5 weeks prior to entrance, but a cor- 
responding loss of strength was not manifested. No 
other symptoms referable to the gastro-intestinal 
tract or to other systems were elicited. The patient 
had had two miscarriages. Venereal infection was 
denied but it was believed that the patient’s husband 
had suffered from a “blood” disease. 

Repeated Ewald and motor meals showed no free 
hydrochloric acid. The amount aspirated an hour 
following an Ewald meal averaged 250 cubic 
centimeters, whereas 6 hours after the ingestion of 
the motor meal there was retention of between 300 
and 400 cubic centimeters. In the gastric analysis 
and in the stools occult blood was inconstantly pres- 
ent. Oppler-Boas bacilli were found in the stomach 
contents and the test for lactic acid was positive. 
The blood picture showed a slight degree of second- 
ary anemia. ‘The blood Wassermann was reported 
4-plus. 

An X-ray examination performed March 20, 1925, 
showed that very little of the previous 6-hour meal 
had passed into the intestinal tract. During screen 
observation, almost negligible exit of gastric con- 
tent and practically no peristalsis were noted. The 
plate series demonstrated a blunt pyloric extremity 
from the inferior half of which a filament of barium 
extended 2 centimeters or more to the right. The 
interpretation of the roentgenologist, Dr. C. A. 
Matthews, read: An obstructive lesion of the pylorus 
is indicated which is characteristic of neither car- 
cinoma nor peptic ulcer. 

A short course of antiluetic treatment failed to 
make any impression upon the obstruction, where- 
upon the patient was referred to the surgical service. 
At the operation performed by one of us (K. A. M.) 
on April 17, 1925, a dense tubular mass occupying 
the distal one-third of the stomach was encountered. 
Since the differentiation between carcinoma and 
syphilis could not be made definitely, it was decided 
that a resection be undertaken. The patient’s post- 
operative condition became progressively worse and 
she died on the following day. 

Autopsy. Permission for the postmortem was 


limited to an examination of the intra-abdominal 
organs. No evidence of leakage or of peritonitis was 


demonstrable. The remaining two-thirds of the 
stomach was free from change as were also the small 
and large intestines. The liver was shrunken, es 
pecially the left lobe, where multiple irregular scars 
and yellow, elastic nodules 1 to 3 centimeters in 
diameter were found. Although the left lobe and 
the region of the falciform ligament were prin- 
cipally affected, the right lobe was not altogether 
spared. The yellowish nodules were of irregular out- 
line, firm, opaque, of rubber-like consistency, and 
oftentimes surrounded by radiating fibrous tissue. 

The microscopic examination of several hepatic 
nodules revealed the following characteristics: The 
central portion of each nodule was the seat of a 
coagulative necrosis in which faint shadows of the 
pre-existent structures could be identified. This 
necrotic portion was surrounded by a zone of fibro- 
blasts, epithelioid, and a number of round cells. 
The outer layer consisted of a young granulation 
tissue with many capillaries and numerous lympho- 
cytes, lymphoid, and plasma cells. The appearance 
was so typical microscopically that material taken 
from this liver was and is still being utilized to illus- 
trate for teaching purposes the appearance of a 
classical hepatic gumma. Sections from other areas 
in the liver showed the changes usually described in 
healing or healed gummata. 

Stomach. Gross report. The surgical specimen 
submitted to the laboratory was described as fol 
lows: This specimen consists of a resected distal 
one-third of a stomach measuring 9.5 centimeters in 
length and an attached portion of beginning duo- 
denum. The form of the organ is altered so as to 
resemble a tubular structure in which the sides, cor- 
responding to the greater and Jesser curvatures, are 
of almost equal length. The serous coat is relatively 
smooth. The lumen of this altered portion of stom 
ach is almost completely obliterated due to thicken- 
ing of the gastric walls. When the specimen is cut 
along the greater curvature, there is seen a number 
of defects of the lining of the stomach, located mainly 
in the distal half of the specimen where the wall 
reaches its maximum thickness. There are 7 such 
ulcerations varying in size from o.5 to 1.2 centi 
meters. These, except for differences in size and depth, 
are practically identical. The outlines of the ulcers 
are irregular, the edges sharp, the walls perpendicular, 
and the floors covered with fibrinous membranes. 
The majority of the ulcers are superficial and limited 
to the mucous membrane. None extends below the 
mid-portion of the submucosa. The wall of the 
deepest ulcer measures 0.7 centimeter. 

On cross-section parallel to the longitudinal axis 
of the stomach, the proximal end of the specimen 
is seen to be of relatively normal thickness. In ap 
proaching the pyloric sphincter the wall gradually 
increases in thickness, reaching its maximum (1.1 
centimeters) at a point 2 centimeters from the ring. 
This thickening is maintained to the beginning 
duodenum where it abruptly ceases. The individual 
gastric coats can readily be distinguished. The 
mucosa on the whole appears thinner than normal 
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lig. 1. Case 1. An area located in the upper third of 
the submucosa remote from any point of ulceration. The 
round cell invasion of the wall of the vein, a, is limited to 
only a portion of its circumference. The wall of the 
artery is thickened but free from inflammatory elements. 
The submucous connective tissue, which is rather dense, is 
infiltrated by scattered lymphocytes and lymphoid and 
plasma cells. X-150. 


and is intimately attached, especially in the regions 
of ulceration to the underlying layer. The thicken- 
ing of the gastric wall is due almost entirely to an 
increase of the submucosa, which in places measures 
0.7 centimeter. The proliferated tissue is white, 
fibrous, and dense except in the proximal portions 
of the specimen, where it is oedematous and succu- 
lent. In the upper half of the layer are yellowish- 
gray foci some of which appear to be cross-sections 
of thickened blood vessels. The muscularis and 
serosa are practically unaltered. ‘The lymph glands 
along both curvatures are slightly enlarged and 
firm and on cross-section are uniformly pinkish- 
gray. 

Microscopic description. The histological altera 
tions differ widely in the several sections examined. 
Active cellular proliferation and infiltration are seen 
mainly in the regions of ulceration. Peripherally the 
evidences of recent inflammatory reaction are found 
to diminish until finally areas of old granulation 
tissue are encountered. The following is a com- 
posite picture of the changes noted in and about 
the ulcers and also in the individual gastric coats 
especially at a distance from the ulcers. 

Ulcerations. The most superficial of the ulcers 
affects mainly the gastric pits of the mucous layer, 
whereas the deepest has led to destruction of the 
upper one-third of the greatly thickened submucosa. 
The most pronounced changes are noted in connec- 
tion with the deeper ulcers, the description of one of 
which follows: In approaching the ulcer margin 


Fig. 2. Case r. A section of the submucosa in the 
neighborhood of an ulcer. ‘The appearance of the vein, a, 
has been altered so greatly by granulomatous involvement 
that only by means of elastin stains can the structure be 
identified as that of a blood ve-sel. The panphlebitis has 
led to partial destruction of the internal elastic membrane 
and complete obliteration of the lumen. The arterial 
elements, b and c, show slight thickening of the wall and 
infiltration of the adventitia. Weigert’s elastic tissue 
stain. X-150. 


there is seen a separation of the individual pits and 
tubules with a corresponding decrease in the number 
of epithelial elements. Replacing the closely packed 
glands are fibroblasts and dense collections of 
lymphoid cells and lymphocytes which become es 
pecially numerous at the edge of the defect. The 
muscularis mucosa, due to granulation tissue pro 
duction and inflammatory cell infiltration, is 
divided into fragments which become widely sep 
arated and are finally entirely lost as thé border of 
the ulcer is reached. The wall of the defect which is 
perpendicular to the surface of the mucosa is lined 
with a cellular débris rich in chromatin remnants 
together with a small amount of fibrin. Imme 
diately subjacent is a very thin wall of polymor 
phonuclear leucocytes resting upon a granulation 
tissue base, made up of closely packed fibroblasts 
which support dense accumulations of lymphoid 
cells and lymphocytes. A moderate number of 
capillaries, most of which are compressed by the 
proliferated and infiltrated cells, together with 
structures which resemble obliterated blood vessels 
are found in this zone. In passing centrifugally into 
the surrounding tissues the round cells diminish in 
number and the granulation tissue becomes more 
dense and richer in collagen fibers. 

Mucosa. In practically all of the sections exam- 
ined there is a marked diminution in the number of 
epithelial elements as compared with the normal 
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liz X-ray plate demonstrating dumb-bell 


Case 2. 
type of deformity due to a dentated constriction in the 
mid-portion of the stomach, 


ss 


gastric mucosa. At a distance from the ulcers the 
interglandular substance consists of rather dense, 
relatively acellular fibrous tissue. The tunica prop 
ria in approaching the gastric wall defects shows a 
moderate increase together with an oedema of the 
reticular and connective tissues in which are dif 
fusely scattered and dense collections of round cells. 
One cellular aggregate located just above the mus 
cularis mucosw gives the appearance of what is 
usually described as a gumma, for besides the 
numerous lymphoid cells and lymphocytes a number 
of epithelioid and one classical Langhans giant cell 
are seen. 

Muscularis mucosa. In places this layer is greatly 
thickened and continuous. In many areas, however, 
the muscle elements are thinned and broken up into 
small divisions by fibrous tissue septa extending up- 
ward from the submucosa. Cellular accumulations 
located near regions of ulceration and similar to 
those found in the mucosa interrupt the continuity 
of the muscularis mucosx. For the most part, how- 
ever, the inflammatory cells which have invaded 
this layer are diffusely scattered and are present 
only in small numbers. 

Submucosa. The increase in thickness noted in the 
gross description of this layer is due in the areas 
beyond the ulcers to connective tissue which is 
rather dense. In the ulcerated portions of the 
specimen the thickening results from the combina- 
tion of loose and oedematous granulations and of 
cellular infiltrates. Scattered throughout the sub- 


mucosa are collections of round cells which in the 
lower half of the layer are relatively inconspicuous 
and show no particular affinity for the perivascular 
spaces. In the upper half of the layer, especially in 
the neighborhood of an ulcer, the cytologic accumu- 


lations are conspicuous and tend to surround blood 
vessels and more particularly the veins. In places 
the inflammatory clements do not confine them 
selves to the circumvascular spaces but extend to 
involve the vessel wall. The distribution of the 
vascular invasion is quite irregular for not all ves 
scls or even all portions of an individual vessel are 
necessarily attacked. In some instances merely a 
sector (Fig. 1) and in others the entire circum 
ference of a vessel is involved (Fig. 2). The seat of 
the infiltration may be limited to one coat or may 
spread to involve two or more layers of the vessel 
wall. Infltration of the intima is associated as a 
rule with endothelial proliferation of the lining and 
consequent narrowing or obliteration of the lumen 
of the vessel. In such instances the elastica interna 
may be completely or only partially destroyed 
(hig. 2). The inflammatory changes affect mainly 
the veins; as a matter of fact, the severity of the 
phlebitis furnishes a striking contrast to the mild 
ness of the arteritis (Figs. rand 2). In addition to the 
above mentioned evidences of vasculitis, there is 
noted at a distance from the areas of ulceration and 
especially in the lower half of the submucosa a 
general increase in thickness of the blood vessels 
unaccompanied by cellular exudation. 

Muscularis propria and serosa. From the thick 
ened submucosa, dense fibrous bands pass for a 
limited distance into the muscular layer separating 
its individual bundles. Within this layer, especially 
in the intermuscular septa near the ulcerations, are 
scattered round cells. The serosa is in places slightly 
ocdematous and infiltrated by a few lymphocytes 
and lymphoid cells but is otherwise normal. 

Bacteriology. In none of the 6 blocks stained 
according to the Levaditi method were spirochaete 
found. 

Cast 2. W. K., a white male of 46, was admitted 
to the Cook County Hospital May 6, 1926, with an 
entrance-room diagnosis of carcinoma of the stom- 
ach. His symptoms dated back one year prior to 
entrance when he experienced for the first time dis 
tress of a dull gnawing nature localized in the 
epigastrium. At first the discomfort was relatively 
mild but later developed into actual pain. The pain 
which as a rule followed within a few minutes after 
meals was frequently aggravated by food-taking. 
The patient stated he gained comfort by avoidance 
of food. The effect of soda had not been tested. 
Bland foods were given preference in the diet. 

Shortly after the onset of the abdominal distress 
vomiting appeared, preceded usually by nausea. 
Emesis which usually occurred at the height of the 
pain as a rule afforded relief. At times the vomitus 
appeared to be greater in quantity than the amount 
of food ingested at the previous meal. A progressive 
loss of weight amounting to 50 pounds during the 
year’s illness had occurred concomitant with a 
decrease in physical strength. 

In a general inventory of symptoms by systems it 
was learned that during the 4 months prior to 
entrance the patient had suffered from a watery 
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diarrhoea which at times alternated with constipa- 
tion. Pus, blood, or mucus were not observed in the 
stool. Gaseous eructations were frequent and 
annoying. Venereal disease was denied but the 
patient’s wife had never conceived. Alcohol had 
been imbibed freely for many years. 

The physical examination disclosed an emaciated 
individual with a sunken abdomen. Tenderness was 
noted in the epigastric region. No mass was pal- 
pable. A test aspiration 2'4 hours after an ordinary 
meal revealed no free acidity. An Ewald test meal 
aspirated at the end of an hour yielded 200 cubic 
centimeters, 65 per cent of which consisted of un- 
digested material. It contained 12 degrees of com- 
bined but no free acidity. The test for chemical 
blood was negative. Stools showed the persistent 
presence of occult blood. The blood Wassermann 
was reported 4-plus. The X-ray showed a dentated 
constriction 2.5 centimeters long, located in the 
proximal portion of the pars media. The deformity 
produced was of the dumb-bell type (Fig. 3). 

Although the diagnosis of syphilis was strongly 
entertained, the persistency of the vomiting and the 
progressive loss of weight while in the hospital 
rendered immediate operative interference imper 
ative. The patient accordingly was transferred to 
the surgical service. At the operation performed 
August 27, 1926, by one of us (K. A. M.), a dense 
annular constriction of the middle of the stomach 
was encountered and resected together with the 
adjoining pyloric portion. ‘The postoperative con- 
dition of the patient was considered fair for 3 days, 
after which time, however, he steadily failed, and 
died on September 1, 1926. Permission for autopsy 
was refused. 

Stomach, Gross report. This specimen consists of 
a sausage-shaped resected distal portion of a stom 
ach measuring 11.5 centimeters in length. The prox- 
imal one-half is rigid and thick as compared with 
the remaining portion, which is normally thin and 
pliable. The serous coat is everywhere smooth save 
for a few fibrous tags near the lesser curvature. In 
the unopened specimen there is seen a diminution in 
the caliber of the proximal one-half due to encroach 
ment upon the lumen by the thickened wall. When 
opened (Fig. 4) the narrowed portion of the stomach 
averages 3 to 4 centimeters in its inside circumference 
and its wall measurcs from 1.0 to 1.3 centimeters 
in thickness. 

On cross-section of the constricted and thickened 
proximal one-half, the individual coats of the gastric 
wall are readily discerned. The serosa is somewhat 
thickened and sharply demarcated from the mus- 
cularis propria, which in turn can easily be dis 
tinguished from the overlying layer. Except for the 
presence of white fibrous septa which extend from 
the submucosa, the muscularis propria is prac 
tically unchanged. ‘The most prominent feature in 


viewing the wall is an enormous increase in thick- 
ness of the submucosa, which measures on an aver 
age of 1 centimeter. The submucous layer is white, 
glistening, and firm except in approaching the distal 
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Fig. 4. Case 2. 
proximal one-third is superficially ulcerated except for 
the preservation of a small island of mucous membrane 
(indicated by the arrow). The mucosa of the middle third 
is atrophied, that of the distal third thickened and mam- 
millated. The thickening of the submucosa diminishes in 
passing toward the pylorus, p. 


Photograph of the gross specimen. The 


one-half where the tissue becomes cedematous. In 
the superficial one-half of this layer are yellowish 
gray millet-seed-sized nodules and white cord-like 
structures which appear to be divided, thickened 
blood vessels. ‘The mucosa in the thickened region 
is in part absent and in part thinned. ‘Toward the 
pyloric end the thickening gradually decreases, to 
disappear entirely 3 centimeters proximal to the 
pyloric ring. ‘The remaining portion of the specimen 
is on cross-section relatively normal. 

The gastric lining in the proximal one-third of the 
specimen presents a superficial ulceration 3.5 centi 
meters in diameter which has an irregular outline 
and a honeycomb appearance. The edges of the 
ulcer pass almost imperceptibly into the bordering, 
intact mucosa. The floor of the ulcer is covered by a 
fibrinous network which can readily be removed, 
leaving a smooth surface. At the proximal end of 
the zone of ulceration is an island of intact mucosa 
which measures 0.5 centimeter in diameter. In the 
middle third of the specimen the mucous membrane 
is thin, very finely granular, and intimately ad 
herent to the underlying structures. In the distal 
one-third the mucosa is somewhat thickened, 
coarsely mammillated, and freely movable. No 
glandular enlargement is noted along either curv 
ature. 

Microscopic description. Except for the mucosa, 
only slight differences in the histological picture are 
noted in sections taken from various portions of the 
specimen. The description of the stomach in layers 
follows. 

Mucosa. ‘The mucous membrane throughout the 
proximal two-thirds of the specimen is greatly 
altered. There is a general diminution in the number 
of epithelial elements affecting mainly the gastric 
tubules. In some areas, only a few atrophied pits 
separated by broad zones of interglandular tissue 
remain. In other areas the gastric crypts are 
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elongated and widened. Occasionally the mouth of a 
gland is occluded and its lumen distended with 
mucus. Many of the glandular elements are rich in 
goblet cells and assume the appearance of crypts of 
Lieberkuehn. This metaplasia into an intestinal 
type of epithelium is noted in areas of relatively wide 
extent. The altered tunica propria is for the most 
part composed of oedematous granulation tissue 
supporting numerous plasma cells together with a 
number of lymphocytes. Interspersed among the 
supportive clements and infiltrated cells are an 
cnormous number of large Russell bodies. Near the 
sites of ulceration, polymorphonuclear leucocytes are 
added to the picture of inflammatory reaction. In 
some areas, separating the glands from the mus- 
cularis mucosw, are dense fibrous foci which appear 
as isolated scars (Fig. 5). Only a few round cells 
are seen in these foci. 

In sections taken from the region near, though 
beyond, the grossly visible ulcer, numerous micro 
scopic defects of the mucosa are encountered. These 
are limited to the most superficial portion of the 
layer and for the most part are lined with rather dense 
cellular accumulations which include many poly 
morphonuclear leucocytes. The macroscopic ulcer 
nowhere reaches to the submucosa. The floor of the 
gross defect consists of granulation tissue in which 
are many lymphoid cells and lymphocytes and a 
small number of plasma cells and polymorphonu- 
clear leucocytes. Lining the ulcer is a thin fibrinous 
deposit in the meshes of which are degenerated and 
intact leucocytes. 

Muscularis mucosa. Vhe avchitecture of this layer 
has undergone a marked alteration. In some areas 
it is unbroken but for the most part it is divided by 
connective tissue ingrowths into small fragments. 
In not a few areas the remaining muscular rem- 
nants are so extremely small and so widely separated 
as to render the identification of the layer very 
difficult. At these points the fibrous elements in the 
mucosa appear to merge with the dense connective 
tissue of the submucosa. Occasionally a bulbous 

hickening of the muscularis mucosz is noted. 

Submucosa. Vhe thickening of this layer observed 
in the gross specimen is found to be due to a dense 
connective tissue production rich in collagen fibers. 
In the fibrous tissue of the upper one-half there are 
numerous thick-walled blood vessels, the arterioles 
being particularly involved. All the coats in the 
larger blood vessels participate in the thickening. 
The elastic membranes seen in Weigert preparations 
are everywhere intact. Here and there are collec- 
tions of round cells which on the whole are unre- 
lated to blood vessels. Now and then the lympho- 
cytes and lymphoid cells seek the perivascular 
spaces. Scattered round cells are present also in the 
upper one-half of this laver. The lower half of the 
submucosa contains few blood vessels, a sparse dis 
tribution of inflammatory cells, and a connective 
tissue which is very dense and hyalinized. 

Muscularis propria and serosa. Extensions of the 
connective tissue from the submucosa serve to 
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accentuate the septa in the upper portion of the 
muscular layer. No cellular infiltrations are noted 
in any portion of this coat. The serosa, except fora 
slight thickening due to connective tissue increase, 
is unchanged. 

Levaditi preparations reveal no spirochete. 

COMMENT ON THE TWO REPORTED CASES 

In the absence of the treponema pallidum 
and the classical gumma in each of the cases, 
the correctness of the diagnosis of gastric lues 
might be called into question. It is to be borne 
in mind, however, that failure to demonstrate 
the specific organism or lesion does not mili- 
tate in the least against the diagnosis. Singer 
and Dyas (18) in their analysis of the micro- 
scopic criteria of syphilis of the stomach were 
unable to find a single report in which the 
presence of the spirochwta of syphilis or a 
typical Gummigeschwulst was unequivocally 
demonstrated. The conclusion reached was 
in general that at the time the patient came to 
operation or to autopsy “the nature of an 
acquired syphilitic infection of the stomach 
was such as to lack actual proof but to fur- 
nish a number of clinical, laboratory, and 
anatomical characteristics which collectively 
justified the diagnosis.” 

The clinical history in the first case was 
rather characteristic of lues in that although 
it bore a close resemblance to the anamnesis 
of carcinoma, the patient was somewhat 
younger, the symptoms were of longer dura 
tion, and the constitutional manifestations 
less pronounced than are generally seen in 
gastric malignancy. Irom the laboratory and 
X-ray standpoints the achylia, the atypical 
roentgenographic appearance, and the posi- 
tive Wassermann reaction, all lent support 
to the diagnosis of syphilis. The presence of 
hepatic gummata confirmed the serological 
report and established the fact that the pa 
tient harbored a syphilitic infection. The gross 
appearance of the specimen, viz., multiple, 
irregular, superficial ulcers occurring in a por 
tion of the stomach in which the submucosa 
was greatly thickened was likewise typical of 
lues. In the microscopic sections the vascular 
changes, especially the panphlebitis and the 
gumma of the mucosa, were highly charac- 
teristic (although not specific) of gastric 
syphilis. 
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glands of the 
mucosa seen at one edge of the field, a, is a mass of scar 
tissue, b representing presumably a healed focus of in- 


Fig. 5. Case 2. Replacing the basal 


flammation. The muscularis mucosz, c, is practically 
unchanged. Only a small strip of submucosa, d, is included 
in the photomicrograph. X-70. 


In the second case the microscopic altera- 
tions could easily be interpreted as being due 
to a chronic infection from any one of a 
variety of causes. The granulation tissue and 
the vascular changes, although compatible 
with the diagnosis of syphilis, were by no 
means characteristic of the disease. However, 
in view of the history, an achylia, a roentgen- 
ray deformity of the dumb-bell type, a pos- 
itive Wassermann, and the typical gross 
appearance of the lesion, the microscopic 
interpretation of gastric lues in the healing 
stage appears justifiable. 


SUMMARY 


According to autopsy statistics and the ex- 
perience of morbid anatomists, syphilis of the 
stomach is an exceedingly uncommon disease. 
However, judging from clinical reports, syph- 
ilis of the stomach is not at all rare and is in 
fact of relatively frequent occurrence. The 


wide discrepancy between the incidence of 
gastric syphilis in the clinic and in the morgue 
is accounted for partly by the fact that many 
of the clinical diagnoses are based upon insuffi- 
cient evidence and are obviously incorrect. 


Fig. 6. Case 2. A representative microscopic field from 
the submucosa. ‘The connective tissue, which is old and in 
places hyalinized, supports many thick-walled blood ves- 
sels. In addition to a limited number of scattered round 
cells there are two dense foci, one of which surrounds an 
obliterated arteriole. X-7o. 


However, aside from that group in which the 
diagnosis rests upon doubtful evidence, there 
is a large number of clinical cases in which 
syphilis of the stomach is the only explana- 
tion of the clinical and laboratory observa- 
tions which can reasonably be entertained. 
Since syphilis of the stomach is encountered 
so rarely in the dead-house, most pathologists 
and some conservative clinicians demand 
microscopic evidence before accepting the 
diagnosis of gastric syphilis. Therefore, in 
order to settle the question of incidence to the 
satisfaction of all, the demand for microscopic 
evidence must be complied with. 

In our own experience at the Cook County 
Hospital, we have been able to demonstrate 
microscopic changes of syphilis in 4 surgically 
resected stomachs during a period of 6 years. 
During the same length of time in approxi- 
mately 5,000 consecutive autopsies at this 
hospital not a single instance of gastric lues 
was encountered. The greater frequency of 
syphilis of the stomach in the operating room 
as compared with the morgue, judging from 
the literature, is a quite universal experience. 
We regard the present situation relating to 
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the incidence of syphilis of the stomach to be 
analogous to the former status of duodenal 
ulcer. Only after repeated surgical demon- 
stration did pathologists and skeptical 
clinicians finally subscribe to the idea that 
duodenal ulcer was far more common than 
former autopsy statistics indicated. 

On the basis of our observations regarding 
the frequency of gastric syphilis at the oper- 
ating as compared with the postmortem table, 
we conclude by analogy with duodenal ulcer 
that retrogression of the syphilitic infection 
in the stomach frequently occurs. Further- 
more, we infer that many of the cases diag- 
nosed at autopsy as instances of benign pyloric 
hypertrophy, hour-glass stomach, and linitis 
plastica actually represent cases of gastric 
syphilis encountered in the healing or healed 
stages. In support of the assumption that 
lues of the stomach tends to heal and in so 
doing loses its characteristic anatomical fea- 
tures is the fact that one can identify in a 
series of cases what are apparently transitions 
between the active and the healed stages of the 
infection. Even in a single specimen, dif- 
ferent phases of the inflammatory reaction 
may be encountered. 

Two cases are reported in det ail. In each 
the diagnosis is based upon collective evidence, 
including the clinical, X-ray, laboratory, and 
pathologico-anatomical (essential and asso- 
ciated) data. 
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THE POSSIBILITIES OF HYSTEROSALPINGOGRAPHY AS A 
DIAGNOSTIC AND THERAPEUTIC MEASURE! 
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Assistant of the Universitaets-Frauenklinik (Prof. Dr. M. Henkel, Director) 


T is only recently that hysterosalpingog- 
raphy has been introduced into the gyne- 
cological clinics for both diagnostic and 

therapeutic purposes. At first it was em- 
ployed only as a diagnostic measure, but 
later the possibility of its therapeutic use 
made itself evident. The reason why such 
investigative measures were introduced so 
late was chiefly that the proper harmless 
opaque medium for injecting had not been 
devised. However, the principle involved 
was not new, for at the time of the appear- 
ance in 1912 of the first reports of the possi- 
bilities of producing an X-ray shadow of the 
pelvis of the kidney and the ureter, attempts 
were begun in this clinic to produce a shadow 
of the uterus and the tubes with the same 
technique, that is, with the injection of col- 
largol and potassium iodide. ‘This procedure 
had to be abandoned then because ‘the solu- 
tions, which were apparently not harmful to 
the kidney pelvis and the ureter, did not 
prove to be harmless to the mucous mem- 
brane of the uterus and tubes. We were able 
to resume these investigations only after the 
introduction of iodipin, an opaque medium 
which was not damaging to the mucous mem- 
brane of the uterus and tubes. We next 
satisfied ourselves by animal experiments that 
iodipin when injected into the peritoneal 
cavity was sufficiently non-irritating. Step 
by step we proceeded with our experiments 
until we were thoroughly convinced that 
iodipin was entirely harmless and could be 
used in systematic examinations. 

For the last 2 years we have been employ- 
ing a 40 per cent iodipin preparation as the 
contrast medium in hysterosalpingography 
and have observed no detrimental effects 
whatsoever. We have had frequent opportu- 
nities afforded by abdominal operations at 
various time intervals following injections of 
iodipin to verify the conclusion that iodipin 
is a non-irritant medium. In fact, no inflam- 


matory changes have ever been noted that 
were attributable to the iodipin injections. 
This has been the case not only for the entire 
peritoneal cavity but applies to the mucous 
membrane of the uterus and tubes, which 
immediately upon removal have been care- 
fully examined histologically and bacterio- 
logically. It is of course presupposed that the 
injections are carried out under aseptic condi- 
tions and faultless technique. Just as one 
would refrain from probing the uterus in the 
presence of an infectious cervicitis, so must one 
also avoid iodipin injections in such cases. In 
our work we have also excluded all cases with 
inflammatory processes in the genital tract. 
In spite of these limitations, the field for 
hysterosalpingography, which is already quite 
an extensive one, is daily enlarging, since, with 
broadened experience, new problems and 
questions are continually presenting them- 
selves. 

We have always used a lukewarm solution 
of iodipin, as slight warming facilitates its 
handling. Weaker dilutions are not to be 
recommended, as the X-ray shadows are not 
sharply enough contrasted. Hysterosalpin- 
gograms are not made on ambulant patients, 
but rather on those who can remain in bed for 
observation for several days after the injec- 
tions. 

The roentgenographic plates give us an 
amazingly clear picture of the actual anatom- 
ical relations and are much more valuable 
than are all theoretical presentations. Figures 
1 and 2 are reproduced to show the mucous 
membrane of the fallopian tube with its 
intact epithelium a short time after the iodipin 
had been injected. The fact that in fresh 
microscopical preparations the activity of the 
cilia was completely intact appears to us as 
proof of the high degree of safety in the use 
of this medium. 

I have already described elsewhere the exact 
technique employed by us for the past several 


Translated by W. A. Wolf ,M.D., Pittsburgh. 








34 SURGERY, GYNECOLOGY AND OBSTETRICS 





Vig. 1 (left). Normal mucous membrane of the tube with 
intact epithelium 3 days after the injection of iodipin. 
lig. 2. Completely intact ciliary apparatus. 


years. We have found that elevation of the 
pelvis and a 30-degree angle of inclination of 
the roentgen tube make it possible to obtain 
highly satisfactory radiograms. Contrary to 
other clinicians, we maintain that the cervix 
should be closed after injection, otherwise the 
iodipin escapes to such an extent that the 
desired effect, the penetration of the iodipin 
to every angle of the uterus and tubes, is not 
obtained. For the injection we make use of 
the metal catheter employed by Henkel. 
This catheter has an adjustable olive tip, is 
flexible, and can be handled just as any other 
uterine sound. In certain instances, for ex- 
ample in pregnancy, the Henkel catheter is 
not sufficiently flexible so we make use of the 
Nélaton catheter, which makes it possible to 
avoid entrance into false passages and the 
infliction of injuries. 

The necessary preliminary preparation of 
the patient consists first in a thorough gen- 
eral observation and gynecological examina- 
tion to exclude all fresh inflammatory proc- 
The intestinal canal is thoroughly 


esses. 
evacuated before these investigations are 
made. Hysterosalpingography is not per- 


formed shortly before or after the menses nor 
when tubal pregnancy is suspected. We have 
also excluded cases of carcinoma of the uterus 
because of the danger of transferring and 
spreading highly virulent cells. 

The normal anatomical relations in the re- 
gion of the uterus and tubes and the reac- 
tions to the injection have been studied in 
detail by means of hysterosalpingography. 
Figures 4, 5, and 6 show the normal triangular 
shaped uterine cavity. That the musculature 
of the uterus has reacted to the injected for- 
eign body is indicated by the fine wavy con- 


Ce el 


Fig. 3. Henkel’s sound with adjustable olive tip and 
adjusted Record syringe. 


tour of the border of the uterine cavity 
(Figs. 4, 5). The ostia of the tubes appear 
pointed (Figs. 4, 6, 6a). The cervical canal and 
the region where it borders on the os internus 
of the uterus are readily recognized (Fig. 4). 
A disease change with atrophy of the cer- 
vical wall leads to a widening of the canal, 
while the ostium and interstitial portion of the 
tubes are more distinctly represented. The 
course of this part of the tube is not always 
straight and sometimes appears to be spiral, 
apparently because of the influence of the 
contractions of the bordering musculature. 
However, one cannot decide with certainty 
whether this is a spiral course of the tube or 
just a deceptive appearance caused by mus- 
cular contraction. At all events, when the 
tubes are being sounded from the uterus with 
the aid of a uteroscope, one should, on the 
basis of these findings, be careful not to make 
a false passage. 

The generally accepted theory is that the 
peristaltic movement of the tube is directed 
toward the uterus. Our examinations have 
contributed much to the study of this prob- 
lem. For instance, it has been found that 
when the cavity of the uterus has become 
filled with iodipin, resistance to further injec- 
tion is immediately felt and the uterus con- 
tracts so as to expel the foreign matter. If 
the cervix has been closed, the pressure is 
directed chiefly against the tubes with the re- 
sult that the fluid overcomes the relatively 
slight resistance of the uterus, ostium of the 
tube, and their interstitial part and reaches 
the lumen of the tube. The manner in which 
this occurs can be seen in a series of successive 
roentgenograms. Ordinarily the pressure in 
the uterus is not sufficient to force the fluid 
through the entire tube, especially inasmuch 
as the ampullar end of the tube is but very 
little widened, so that, for the further progress 
of the medium, there must be in addition to 
the uterine pressure an active peristaltic ac- 
tion of the tubes (Fig. 9). 
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Fig. 4. Fig. 5. 


Fig. 4. Normal genitalia showing even outline and the 
pointed ostia of the tubes. The cross indicates the 
orificium internum. 

lig. 5. Contraction waves on the left border of the 
uterus. 


In addition we must expect a certain 
amount of absorption by the tubes at their 
uterine ostia, when the patient is lying with 
the pelvis elevated. If a few drops of iodipin 
are injected into the uterus and the cervix is 
left open, it will be seen that the iodipin finds 
its way into the tubes. This of course cannot 
be explained by pressure and peristalsis, and 
must be due to absorption by the tubes. 
When the iodipin has reached the tube it is 
carried further by peristaltic action to the 
ampulla. According to the amount of pres- 
sure under which the medium is injected, the 
tube presents either a rather even and 
straight or wavy and spiral form (Figs. 1, 4, 
7,10). Just as in the known anatomical rela- 
tions, the tube is thinnest at the interstitial 
end and increases in width toward the ampul- 
lar end (Fig. 10). If the medium has passed 
through the tube, it is emptied drop by drop 
or in larger amounts into the abdominal 
cavity (Figs. 6a, 11, 13b). In general the 
peristalsis of the tube is directed toward the 
abdominal cavity, but if the fluid is intro- 
duced from the abdominal end of the tube, the 
medium is seen to approach the uterus, so 
that, as in the case of the ureter, one can also 
speak of a two-way peristaltic action of the 
tube, dependent upon the effect of the stimu- 
lus present. 

The question of sterility is of great impor- 
tance. In many cases the cause of sterility 
can, through gynecological examination, be 
traced to certain more or less severe anatomi- 
cal changes. There may be delicate adhesions 
kinking the tube, there may be occlusion of 


Fig. 6. Fig. 6a. 
lig. 6. Same uterus a little later showing even outline. 
lig. 6a. Normal uterus with pointed elongation of the 
cornu and distinct widening of the tube toward the 
ampulla. x, Ilodipin which has flowed from the tube and 
scattered diffusely through the abdominal cavity. 


the abdominal end of the tube, or other 
changes present which at some point obstruct 
the free passage of the spermatozoa or the 
ova. By the methods of general examina- 
tion these abnormalities cannot be readily 
recognized, but by means of roentgenograms 
the conditions are often clearly demonstrated. 
Sounding the tubes in these cases does not 
seem to us the proper procedure, because of 
the possibilities of error and the great danger 
of making false passages. However, because 
of the fact that these dangers are not encoun- 
tered in salpingography, we have been led to 
employ roentgenographic methods for the 
study of these problems. 

In testing the patency of the tubes it makes 
no great difference whether oil or air is used, 
for the principle is the same in either method. 
Sources of error are met in both methods and 
the possibility of injury is, in our experience, 
not greater with iodipin than with insuffla- 
tion with air. However, we have found that 
iodipin is more dependable because the results 
of the examination can be more exactly con 
trolled. With insufflation we control the 
patency to a certain degree by a character- 
istic noise which can arise only when the air 
pressure is great enough to be effective, or we 
recognize the patency by the fact that the 
plunger of the pressure syringe meets no 
further resistance. Here one must be certain, 
however, that the air does not escape from the 
uterus through the cervix. 

The further advantage of the roentgeno- 
graphic method rests in the fact that when the 
medium has reached the tubes the relations 
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Fig. 10. 


lig. 7. Straight course of the beginning of the tube. 

lig. 8. Three or four drops of iodipin are located in the 
fundus. The contour of the uterus is easily recognized. 

lig. 9. The same uterus with larger amounts of rem- 
nants of the contrast medium in the fundus. Note the 
furrowed contraction ring of ostium of right tube. Passage 
of the contrast medium in the left tube was interrupted. 


can be made clearer through subsequent 
X-ray control of the peristalsis; that means 
that the possibilities of diagnosis are not 
ended at the time of the injection manipula- 
tions, but only several hours later. By in- 
sufflation the injections and results are ended 
at one sitting. Through our salpingographical 
examination we have come to the conclusion 
that the results of simple air insufflation are 
often incorrect. In studies of sterility, it is 
often necessary to have a series of exposures 
at various time intervals. Indeed, immedi- 
ately after the injection in some cases the 
club-shaped appearance of the abdominal 
end of the tube indicates occlusion (Figs. 14, 
15), but we have repeatedly seen the peristal- 
sis and the iodipin loosen the delicate adhe- 





Fig. 11. 2. 


lig. 10. Normal genitalia showing tortuous course of 
the tubes, widening of the ampullar end, narrowing of the 
cervical canal, and widening in the region of the portio. 

lig. 11. Opaque medium diffusely scattered between 
the loops of the intestine. 

Fig. 12. Enlargement of the cavity of the uterus due to 
metritis. 


sions so that after several hours the oil makes 
its way into the free abdominal cavity. In 
other words, patency has been produced. Of 
course this can occur in a similar manner by 
air insufflation, but it is to be considered that 
a higher primary pressure would be required 
and that upon discontinuing the pressure, the 
advantage of the peristalsis, which we have 
with iodipin, would be lost, as there would 
be a resorption of gas and disappearance of 
the pressure effect necessary for peristalsis. 
If the first picture after the iodipin injection 
shows patency of the tubes, our position in 
regard to an existing sterility is clarified; 
otherwise further exposures must be made 
(Figs. 13, 13c) and according to our expe- 
rience may extend over 5 days (Fig. 14a). 
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Fig. 13. Fig. 13a. Fig. 13b. lig. 13¢. 





Fig. 14. Fig. 14a. Fig. 16. 





Fig. 15 Fig. 15a. Fig. 17. 


Vig. 13. Distention of the ampullar end of the right — of the right ampullar portion is shown. The left ampulla 


tube with occlusion. The left tube is closed. is approximately cherry sized and occlusion is persistent. 
lig. 13a. Twenty minutes later. A diagnosis of sterility due to occlusion of the tube was 
lig. 13b. Six hours later. To the left can be seen the made. 

many drops of iodipin which have flowed from the tube. lig. 15. Normal triangular form of the uterus and tor 

The right ampulla is still well filled. No escape of the con tuous course of the tubes with widening in the ampullar 

trast medium is as yet demonstrable. portion. 

Fig. 13c. Roentgenogram taken 3 days later. Small Vig. 15a. Very much widened ampullar portion of the 
shadows can be distinctly seen outside of the area of the — right tube. The contrast medium is seen flowing from the 
large shadow. left tube. 

Fig. 14. Club-shaped occlusion of both tubes. lig. 16. Uterus bicornis unicollis. 


Fig. 14a. Several hours later. Enormous enlargement Fig. 17. Uterus bicornis unicollis. 
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Fig. 21. Fig. 21a. 

lig. 18. Myoma of the uterus. The corpus uteri is 
compressed to the left. The left tube is filled with con- 
trast medium. The smaller, diffused, scattered shadows, 
some as large as a cherry seed, are of submucous myomata 
surrounded by iodipin. Arrow points to cervix greatly 
broadened with polyp of the cervix. 

lig. 19. The cavity of the uterus is narrowed by a large 
left sided tumor of the uterus. 

lig. 20. The cavity of the uterus is displaced to the left 
and elongated. There is a uterine tumor of the right side. 
Arrow points to cervical polyp the size of a grain of wheat. 

lig. 21. The triangular form of the cavity is well re 
tained, the outline is wavy, the ostia of the tubes are 
pointed, the tubes are patent. 


From a technical standpoint it seems to me 
that, just as in air insufilation, the pressure in 
the injection of iodipin should be increased 
very slowly. Aside from the fact that a sud- 
den increase of pressure may lead to injuries, 
one must consider that it may produce false 
valves by making folds in the mucous mem- 
brane or that portions of the wall of the tube 
may be pressed against one another so as to 
produce an artificial occlusion. 





Fig. 22. 


Fig. 23. 


lig. 21a. The wavy character of the outline has per 
sisted. The tubes are filled in their entire length. The 
isthmian portion of the tubes is at first smooth then wider 
and wavy in the course of the tube. Diagnosis: uterus 
myomatosis (submucosal masses). 

lig. 22. The cavity is transverse and spoon-shaped and 
the contour of the lower left border is humped. Diagnosis: 
uterine tumor. 

lig. 23. The cavity is compressed from above in the 
fundal portion and inclined toward the cervix, and the 
cervical canal is widened. The tubes are patent, the left 
one having a spiral course. In the area which is marked 
with crosses were found large intramural masses of 
myomata, 


We have found that salpingography in the 
study of sterility not only is an unequalled 
diagnostic means, but that it may release 
delicate occlusion of the fimbriated ends of the 
tubes in many cases and constitute a decided 
therapeutic measure. Today, no one believes 
that the question of sterility is entirely de- 
pendent on the mechanical relations, that is, 
that the free passage of the ova and sper- 
matozoa suffices for the possibility of fertiliza- 
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Fig. 26a. 





Fig. 27. 


lig. 24. The cavity is displaced to the left and is even in 
contour. The right tube is tortuous and the left elongated. 
Diagnosis: Jeft ovarian tumor. 

lig. 25. The uterus is displaced to the left and has a 
senile atrophic cavity. The left tube is elongated to the 
left and upward. Diagnosis: left ovarian tumor, 

lig. 26. The cavity of the uterus is completely displaced 
to the left. The right tube is tortuous and in the middle por- 
tion (+) there is considerable widening and then a down- 
ward course. The left tube is evenly elongated. Diagnosis: 
left ovarian tumor. 

lig. 26a. The cavity of the uterus lies to the left. The 
left tube is tortuous, the ostium is pointed, the right 


tion. Such a purely mechanical viewpoint is 
refuted by evidence to the contrary. The 
obstruction of the tube is to be considered as 
only one of the causes of sterility, even if it is 
true that patency is an unconditional pre- 
requisite for conception. 

The iodipin that remains in the closed tubes 
or that is emptied into the abdominal cavity 
(Figs. 13a, 14, 15a) is ultimately absorbed in 
varied lengths of time and does not produce 
adhesions or serious tissue damage. 


Fig. 28. 


Fig. 20. Fig. 30. 


interstitial part can not be recognized as it lies behind the 
right horn. Note the straight course of the right tube. 
Diagnosis: right ovarian tumor. 

lig. 27. The cavity is divided into two parts which are 
united by a bridge. The left tube is short, threadlike, and 
closed. The right tube is thin and patent. Diagnosis: 
stasis following conservative myomectomy. 
Fig. 28. Occlusion of the tubes similar to that in Iigure 


? 


~s 


Fig. 29. Occlusion of the tubes similar to that in Figure 


> 


~s 


Fig. 30. A filling defect the size of a grain of wheat in 
the cervical canal. Diagnosis: polyp of the cervix. 

TUMORS OF THE UTERUS AND ADNEXA 

The recognition of tumors of the uterus 
(Figs. 18 to 23) and adnexa (Figs. 24 to 26) 
and the estimation of their size and of the ex- 
tent of the anatomical changes can usually be 
made by the usual methods of gynecological 
examination. However, a considerable num- 
ber of tumor growths on and in the uterus 
escape recognition by the ordinary technique, 
and the differentiation of adnexal tumors, 
especially in the case of smaller growths, may 
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Fig. 33a. 





Fig. 36. 


lig. 31. The contrast medium in the fundus appears to 
be curved. Note the triangular form of the placental sac 
(+++). Diagnosis: pregnancy. 

Fig. 32. Uterus bicornis unicollis. In the left horn of the 
uterus is an oval shadow defect indicating the location of 
the ovum. Diagnosis: pregnancy in the left horn of the 
uterus. 

lig. 33. Contrast medium in the right part of the 
fundus and in the cervix. A distinct eval filling defect is 
seen to the left. Diagnosis: pregnancy. 

Fig. 33a. The same case. The contrast medium has 
settled somewhat lower. The oval shadow is the size of an 
apple seed. The broken off end of a hard rubber syringe is 


Fig. 37. 


seen in the cavity. Diagnosis: foreign body in pregnant 
uterus. 

lig. 34. Note contrast medium in left part of uterus and 
distinct round filling defect. Diagnosis: pregnancy. 

lig. 35. The cavity is enlarged and has an even con 
tour. At the point of the right tube is an indefinite shadow 
formation. Diagnosis: tubal pregnancy with rupture. 

Fig. 36. a, Fistulous opening at the abdominal wall; 
b, fistulous cavity; c, exit of the fistula in the vagina; d, 
column rugarum. Diagnosis: external abdominal-vaginal 
fistula. 

Fig. 37. Diagnosis: extensive abdominal-genital fistula 
and tuberculosis of the tubes. 
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lead to great difficulties in the ordinary tech- 
nique of examination. Indeed, it is often 
difficult to decide with certainty whether a 
mass which is felt to the side of the uterus 
arises from and is anatomically a part of the 
uterus or of the adnexa. 

The chief uterine tumors are myomata. 
Often in cases in which atypical bleeding is 
the most important clinical symptom, palpa- 
tion reveals no abnormality. Nevertheless, 
submucosal myomata and mucous polyps may 
be present, especially in young persons, and 
can be demonstrated by the evidence of filling 
defects in the hysterogram. 

In our clinic, it is the policy to perform con- 
servative operations in cases of myomata in 
order that ovulation and menstruation may 
be continued. In this conection the uterus 
has an extraordinary ability for adaptation, 
that is, large portions of it can be resected 
without interrupting menstruation. The re- 
sults obtained by this procedure of resection 
of the uterus, as recommended by Henkel in 
numerous publications, are so satisfactory 
that our goal has been placed still higher. 
Today, we are doing a transverse resection in 
the middle of the uterus and, according to the 
enlargement of the uterus and the position, 
size, and isolation of the myomata, we remove 
either the anterior or posterior uterine wall, 
so that the remaining portion of the fundus or 
lateral walls can be sutured over the cervical 
portion to form a new uterine cavity. The 
question naturally arises as to what form such 
a new uterine cavity will assume and whether 
stricture will occur at some point. Hysterog- 
raphy now gives us in such cases a clear pic- 
ture of the newly formed anatomical relations, 
as shown in Figures 27, 28, and 29. Figures 
18, 19, 20, 22, and 23 give a survey of the 
many possibilities of the changes in form of 
the uterine cavity in the presence of myomata. 

Our attitude with regard to the indications 
for treatment of myomata of the uterus is 
plainly dependent upon the position cf the 
myomata and the relation of the tumor to the 
cavity of the uterus. Curettage of the uterus 
when a submucosal myoma has been over- 
looked can become a very dangerous proce- 
dure if for technical reasons it is impossible 
to remove the entire endometrium, as one 


would be unable to remove the mucous folds 
lying behind the myoma. Also there is the 
danger of opening the capsule of the myoma 
with the curette and permitting the entrance 
of infectious bacteria. 

If palpation does not reveal definite infor- 
mation, then in our opinion a roentgen pic- 
ture of the uterine cavity is absolutely essen- 
tial before any operative procedure is at- 
tempted. In cases of combined tumors of the 
uterus and tube, it is very difficult to deter- 
mine by palpation what part of the tumor is 
the uterus. Here again we are aided in our 
diagnosis by making a radiogram of the 
uterine cavity. 

Not infrequently, in cases of tumors of the 
adnexa, it is difficult to decide whether the 
tumor is essentially caused by disease changes 
in the tube or whether it arises in the ovary. 
In a number of such cases a salpingograph 
will aid in clearing up the situation, especially 
if the tube is open. ‘That is in fact true for all 
blastomata of the ovary, whether large or 
small. It is a known fact, as we have re- 
peatedly confirmed in ovarian growths, that 
with the increase in size of the ovarian tumor 
the tubes are drawn out in length (Figs. 24, 
25, 26). One can make good use of this in 
interpreting roentgenograms and by compar- 
ing the two tubes as shown in the X-ray pic- 
ture. If a tube through its own defects is 
elongated, as happens in chronic salpingitis, 
an occlusion is present near the uterus, mak- 
ing the filling of the tube impossible. If that 
is not the case, then the anatomical relations 
of the tube and the uterus can be made out 
from the enlargement of the shadow in hys- 
terosalpingogram. 

It should be distinctly emphasized here 
that in cases of fresh tubal infections, all ex- 
aminations of the uterus by salpingography 
are absolutely contra-indicated, because of 
the possibility that injury may be done which 
should never occur in mere diagnostic manipu- 
lations. It is, therefore, granted that there are 
certain limitations to our technique, but the 
recognition of these limits is not difficult, since 
the other methods of examination at our 
disposal are such that the cases contra- 
indicated for salpingography are readily 
recognized. 
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Figures 4, 25, and 26 show very plainly 
the participation of the tube in ovarian 
tumors. Naturally, errors may arise here as 
in all diagnostic methods of examination, but 
their occurrence will diminish after further 
study and experience. For example, in cases 
of ovarian tumor with a twisted pedicle, one 
may expect a torsion of the tube as well which 
will lead to occlusion of the tube at some 
point. There is the further possibility that 
we may not be able to discern the shadow of 
the tube on the film in its entire course, be- 
cause the tumor shadow may lie superim- 
posed on that of the tube and may absorb the 
roentgen rays. Such a case is represented in 
Figure 26a. However, the fact remains that 
in many cases we can obtain a clear impres- 
sion of the topographical relations of the 
organs in the pelvis by this harmless method 
of examination. We must always proceed 
from the normal contour of the uterine cavity 
on the X-ray plate and the exit of the tubes. 

Polyps of the uterus can be recognized by 
palpation of the uterine cavity when the cer- 
vical canal is open. When the cervical canal 
is closed, we have at our disposal only such 
methods of examination as the mechanical 
dilatation of the cervix or trachelotomy, pre- 
liminary to palpation of the uterine cavity. 
In making iodipin injections, information is 
obtained in a painless and much simpler man- 
ner and we can recognize all but the exceed- 
ingly small tumors of the uterine cavity 
(Figs. 18, 20, and 30). 


THE TEST FOR PREGNANCY 


The early diagnosis of pregnancy is often 
so difficult that in spite of all palpable signs 
and biological findings, one can not always 
confirm or exclude its presence. We formerly 
believed that this problem did not belong to 
the realm of roentgenographic examination, 
but our experiences in several cases in which 
pregnancy had to be interrupted and in which 
for scientific reasons we employed our iodipin 
technique have led us to modify our former 
attitude because it was found that the act of 
filling the uterine cavity with iodipin in the 
early months of pregnancy did not lead to 
abortion. One case in particular seems to us 
especially instructive. An attempt at crimi- 


nal abortion had been made and it was 
thought that the end of a hard rubber syringe 
had broken off and remained fast in the 
uterine cavity. There were no symptoms of 
abortion at the time the patient entered the 
clinic and the cervix was closed. In order to 
throw some light on the case we carefully 
filled the uterine cavity with iodipin and then 
were able to demonstrate on the X-ray film 
the retained piece of syringe.’ The effect of 
the iodipin injection was that the syringe tip 
was lubricated by the oil so that it was later 
expelled from the uterus spontaneously. The 
pregnancy proceeded for the time, only to 
terminate later in the desired abortion. 

The relations of early pregnancy are such 
that after the ovum has become embedded in 
the uterus the uterine cavity as such remains 
separate from the membranes and decidua. 
The problem of the technique of uterine injec- 
tions in these cases is to avoid injury. to the 
decidua. We attain this by the use of a soft 
Nélaton catheter which we carefully intro- 
duce into the cavity of the uterus. The 
iodipin is allowed to flow with the least pos- 
sible pressure on the syringe. Pregnancy is 
then indicated on the roentgenograms by the 
filling defects in the transformed cavity of the 
pregnant uterus. Therefore we believe that 
with sufficient care and in selected cases, the 
hysterograms can serve the purpose of the 
early diagnosis of intra-uterine pregnancy 
(Figs. 31 to 34). 

Whether the method can be employed fur- 
ther for the differential diagnosis between 
intra-uterine and extra-uterine pregnancy has 
not yet been determined, but it seems to us 
that in the differential diagnosis between 
intra-uterine pregnancy and quiescent extra- 
uterine pregnancy, this method is commend- 
able. If, however, disturbances in the de- 
velopment of the extra-uterine pregnancy 
with symptoms of rupture have already set 
in, the possibility exists, theoretically at least, 
that hysterosalpingography will result in ex- 
tending the tears and producing further 
bleeding. As a rule, these cases. are not so 
complicated that this method of examination 
is an urgent necessity; nevertheless, this 
method has enabled us to recognize one case 

1] have described this case in full in Zentralbl. f. Gynaek., 1928, iii. 
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(Fig. 35) as an extra-uterine pregnancy in 
which there was no clinical indication of its 
presence, and we were able to identify the 
point of rupture on the roentgenogram. The 
patient suffered no injury as a result of the 
examination and several days later operation 
was performed. No bleeding resulted from 
the passage of the iodipin through the point 
of rupture, and convalescence was unevent- 
ful. However, our cases of this type have not 
been sufficiently numerous to allow final 
judgment to be made. 


GENITAL FISTULA 


Fistula involving the urogenital organs are 
not uncommon and often it is impossible to 
follow the course of the fistulous tract and its 
fine connections by the ordinary means. Here 
again salpingography has made possible the 
clear demonstration of the anatomical rela- 
tions. When a sound is used to explore the 
often complicated course of the fistulous tract 


there is always the possibility of producing 
false passages and injuries, but such is not the 
case with our technique of examination. We 
therefore believe that in this field also we 
have definitely improved our diagnostic and 
therapeutic means. 
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Y/Y NUE prevalence of diabetes, the appar- 
ent increase of surgical complications, 
and the need of more united medical 

and surgical judgment prompt a review of the 

situation and presentation of the conclusions 
based on our own and the work of others. 


PRE-INSULIN PERLOD 


A retrospective view of the surgical diabet- 
ics places them in two groups: those prior 
to, and those in, the insulin era. 

The way of the operative diabetic before 
the discovery of insulin was hard and paved 
with inadequate pre-operative treatment and 
postoperative management, infection, aci 
dosis, and coma. A study of twenty different 
series of surgical patients prior to the advent 
of insulin shows an average mortality of 34.04 
per cent Table I). Several of these 
groups need special comment. Phillips (34) 
reports two groups, one with a mortality of 
36 per cent and another of 17.7 per cent. The 
first group was untreated pre-operatively 
while the second was treated with dietetic 
restrictions before operation and shows a 
reduction of 50 per cent in the mortality. 
These two groups frankly show the need and 
results of treatment of the diabetic patient 
before submission to surgical procedure. 
Phillips antedates the present cry of pre- 
operative antidiabetic treatment by some 25 
years. Berkman’s low mortality of 7.7 per 
cent (4) and 5.03 per cent (5) at the Mayo 
Clinic can be appreciated when we know that 
he instituted a definite pre-operative regimen 
for an average period of 15 days, the longest 
period being 24 days. Further, no emergency 
surgery was attempted, no operations on 
gangrenous extremities were performed, and 
local anwsthesia was used whenever possible. 
Pilcher (35) and Bruce (9) report 50 per cent 
mortality in operations for gangrene, while 
Gardner (19) is still more pessimistic with 80 
per cent mortality in the same type. Stetten 
(38) reports no definite series of cases but 


(see 


believes that in his early hospital experience 
every diabetic patient who had a limb am- 
putated succumbed. These high figures of 
mortality are due to postanwesthetic and 
postsurgical sequel rather than to the actual 
surgical procedure. Of the former, acidosis, 
coma, and pneumonia are predominant; of the 
latter, thrombosis, embolism, cardiac failure, 
and grave asthenia are predominant. As cited 
by Olmstead (31) the grave asthenia is probably 
due to an intoxication from an autolysis of 
stump tissue in amputation, without infec- 
tion, local or general. But the shadow of 
gloom that overcasts the diabetic through 
these figures is lifted somewhat when we con- 
sider that between 60 and 85 per cent of these 
deaths due to coma are now preventable, and 
a brighter day for the surgical case arises. 
Credit is then due to the pre-insulin workers 
for the suggestion of the dictum of adequate 
pre-operative diabetic management. 
INSULIN ERA 

The surgical mortality percentage since the 
addition of insulin has been reduced and to 
such an appreciable degree that the more 
enthusiastic writers (10, 18, 26) conclude that 
operative procedures in the diabetic are as 
safe as in the non-diabetic of similar age and 
physical status and that insulin removes all 
attendant risks. A study of nine different 
series (Table IL) shows that the average 
mortality is 12.7 per cent, a figure very much 
lower than that prevailing before the use of 
insulin. The highest mortality is still in the 
group of cases in which amputation has been 
necessary. 


CLINICAL REPORT OF SURGICAL CASES 


Of four hundred diabetic cases seen in the 
last 5 years, surgical intervention was required 
in 64, a comparatively small number (Table 
III). In 21 operation was done for the relief 
of unrelated surgical conditions; in the 
remainder operation was done for related or 


1From the Diabetic Clinic of the George Washington University Hospital. 
Read before the George Washington University Medical Society, Washington, D. C., May 19, 1928. 














REED: 


I.—PRE-INSULIN 
STATISTICS 


TABLE MORTALITY 


Per cent 


OS Ce eT Set TR Sa ee 30.0 
| ee ee re Le ery Te a 
PETE occ s5.o0a wes otenedierveeawbwl 14.0 
oid 6a BGS aid ade abe Cate Riad even 22.0 
WN TEN 5 oo Fike eds ibwidviececanesensosawas 36.8 
ee OE eee 40.0 
NE ii n'y Scalp dren daa, RT OS 16.06 
aL Se err rere re ere re 50.0 
SS oe 2 ahi are gas rine be eae tiaiion 24.0 
CO Se er a tea eae ree 50.0 
LO Ee een rer ae caer eee 2% 2 
PTR ee ea Ted Sue semecsnKe seed eawey a 48.8 
Phillips (34) (amputation)......... 36.37 
Phillips (34) (general).................. eicwne VRS 
Gardner (19) (amputation). ................... 80.0 
Gardner (19) (general)............ Botoe visite ss 40.0 
Noga Slaalarare aie spcamaie-aiw ed awawvd ia . 40.0 
a. ee 5 Grid farenis ele coer 54.6 
| ECOL FEL PEE rey 5.03 
PE aint sens mevtatt scene wes atnienesnwete 30.0 


INSULIN ERA MORTALITY 
STATISTICS 


TABLE II, 


Per cent 
MN io ciivcie unabated ewes eee tasiaemees I1.o 
rr rer ee nr eee 2.1 
I iio cai T 4k RGA w kee Konia tare Me Te 8.5 
IN ais ase a ei ine oe Sean Sa RRS 3.0 
NR Fs Si dischie Alo: ba winGu seem e ese PR etd 15.0 
IE 6.656 5:0i06- oe 'a 00060040 244 wR eRe ON 16.6 
sian dete ped temencSd 4nd de hamasate 14.0 
EN atch ae ae manawe <a ckoKa ONS peau ees 


Coller and Marsh (11) (extremity operations only) 34.0 
diabetic surgical conditions. In 4o cases 
general anesthesia was used, in 23 local or no 
anesthesia, and in one spinal anasthesia. 
Fourteen patients were treated locally by 
medical means, such as antiseptics, epsom 
salts and normal saline baths, compresses or 
retention wet bandages, heat and light ther- 
apy, and rest. Of the last mentioned, we have 
considered only those who were sufficiently 
ill to enter the hospital, as we felt that if they 
were permitted to remain at large, life and 
limb would be endangered. Antidiabetic 
treatment preceded surgical intervention in 
every case and a_ ketogenic-antiketogenic 
balance attained as elicited either by the car- 
bon dioxide volumes per cent of the blood or 
the absence of ketone bodies in the urine. It 
is indeed gratifying that only one patient 
died in the general or unrelated surgical 
group, which is a point in favor of interven- 
tion without hesitation in the controlled 


surgical diabetic. The total mortality of the 
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TABLE II[.—-SURGICAL INTERVENTION 


Recov- 
Number ered Died 
General surgery 
Cholecystitis.......... saiserbiedeartecats 3 3 
eT Te wmomad- ie 4 
Empyema of pleural cavity......... I I 
Perinephritic abscess .............. I I 
rere ere 2 2 
Ischiorectal abscess pa a shanontos I I 
Ligation superior thyroid arteries... . I I 
fi | ere I I 
Tonsillar abscess... . I I 
Carcinoma breast I I 
CR gie adKekeaeercernas I I 
Tonsillectomy. , 2 2 
Cataract 
I Ye) I 
Related surgery 
Gangrenous extremities 13 8 5 
Gangrenous scrotum. . . I 1 
Infected extremities 15 il | 
Uleers..... it wie 5 ; 
Carbuncles. . ceed . 0 8 I 
13 32 i 


group is 18.7 per cent while the mortality of 
the general surgical group is 4.7 per cent and 
that of the related surgical cases is 25.5 per 
cent. The causes of death, as determined by 
clinical, laboratory, and autopsy findings are 
shown in Table IV. 


PROBLEMS OF THE SURGICAL DIABETIC 


When a diagnosis of diabetes is made, cer- 
tain problems arise. In the uncomplicated 
case these are readily catalogued into an 
economic readjustment on the part of the 
patient and the institution of a specific dietetic 
and insulin regimen tending toward a resto 
ration of disturbed physiology and pathology 
with a normal balance of blood sugar, sugar 
excretion, and weight. In the complicated 
case, for example a superimposed surgical 
condition, the problems are comparatively 
less readily pigeon-holed. 

It is an established surgical axiom that the 
diabetic is a very poor operative risk. This 
is due, in part, to the fact that the majority 
of such patients are old in years (39) and are 
already in a state of general decline or are pre- 
maturely old because of early vessel change. 
The resistance to infection is low, the tissues 
do not seem to heal, and consequently serious 
diabetic conditions, such as coma, frequently 
develop following even minor operations. It 
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TABLE IV.—CAUSES OF DEATH 


Cause 
Circulatory failure due to vaso- 
motor paralysis (clinical) 
Pneumonia (autopsy) 
Undetermined (probably circu- 
latory failure—clinical) 
Pneumonia (clinical) 
Undetermined 
Septicemia (blood culture: 
streptococcus hemolyticus) 
Septicemia (blood culture: 
streptococcus hemolyticus) 
Terminal pneumonia (clinical) 
Terminal pneumonia (autopsy) 
Terminal pneumonia (clinical) 
‘Terminal pneumonia (autopsy) 


Case 


1. Perinephritic abscess 


2. Gangrene 
Gangrene 


w 


Gangrene 
Gangrene 
Infected extremity 


n> 


~ 


7. Infected extremity 


8. Infected extremity 
g. Infected extremity 
10. Carbuncle 

11. Gangrenous scrotum 


is probable that some of these conclusions 
are based on results of operations on the 
extremities rather than on results of general 
surgical operations (22). 

The introduction of insulin has been a 
stimulus to renewed interest in several phases 
of the study of the surgical diabetic, such as 
the co-operation of surgeon and medical 
attendant, the pre-operative treatment, the 
choice of anesthetic, and postoperative man- 
agement. 

Co-operation. ‘The co-operation of the sur- 
geon and internist should not be extolled 
as a mere phrase. Concretely the surgeon 
should know as much about diabetes as the 
internist, with the possible exception of the 
details of insulin dosage and diet calculation, 
and, conversely, the internist should know as 
much about the surgery of the diabetic as the 
surgeon with the exception of the actual 
technique of operative procedure. Delay of 
consultation and delay of united activity 
leads only to increased fatality. It has been 
aptly said that in the case of the diabetic 
patient who makes equal demands on operator 
and physician, the co-operation of surgeon and 
internist is the keynote to success. 

Pre-operative management. Pre-insulin 
workers have set the pace for the pre-opera- 
tive treatment of the surgical diabetic. It is 


true in general that we have two groups of 
operative cases: those of an emergency nature 
in which surgery takes precedence and those 
in which operation is a matter of choice and 
time permits the formulating and inaugura- 
tion of a plan of presurgical treatment. How- 
ever, there is no case in which some protective 


measures cannot be taken to lessen the too fre- 
quent storms in the days that follow the trip 
to and from the operating room. In the ur- 
gent operative case, i.e., ruptured appendix, 
there is usually one-half to one hour between 
the time the patient is first seen and the first 
stroke of the scalpel. It is in this period that 
the urine, obtained by catheterization if nec- 
essary, may be examined, that the blood 
sugar and volumes per cent of carbon dioxide 
combining power determinations may be 
done, suitable dosages of insulin and dextrose 
may be given, and even subcutaneous pro- 
tective saline solution, if deemed advisable, 
may be administered. ‘This requires team- 
work. If there is no need for such concen- 
trated action, that is, if operation is a matter 
of choice, many plans have been offered for 
the pre-operative management of the dia- 
betic. Duncan and Frost (12) suggest a three 
day preparation with a diet of 1oo grams of 
carbohydrate, low in fat content, and insulin 
to bring the blood sugar to a normal level. 
The hour for operation is set at 9 a.m. At 
6 a.m. the carbohydrate content of the usual 
diet is given, plus 10 grams of carbohydrate 
in the form of orange juice. The usual morn- 
ing dosage of insulin is given and immediately 
before the operation an additional dose of 10 
to 20 units of insulin is administered. While 
the patient is still on the operating table, 30 to 
40 grams of dextrose is given intravenously. 
Wilder and Adams (40) suggest 100 grams 
of carbohydrate 3 days prior to operation 
and usually attempt to bring the blood sugar 
down to normal, but do not give breakfast 
the morning of the day of operation. Petty 
and LeFevre (33) bring the blood sugar to 
its normal level with any necessary known 
diet and dosage of insulin and continue such 
management up to one hour before operation, 
using food in liquid form. Jones, McKittrick, 
and Root (22) follow similar procedures but 
do not necessarily attempt to clear the urine 
of sugar. Others less specifically show the 
necessity of pre-operative treatment, all 
attempting to accomplish several things: (1) 
the control of blood sugar level, (2) the stor- 
age of glucose in the liver, (3) the disappear- 
ance of ketosis, and (4) a sufficient supply of 
fluid. 
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Our own pre-operative treatment in cases 
in which operation is a matter of choice does 
not essentially differ from any of these plans. 
A diet consisting of a total intake of 100 
grams of glucose is given, the protein content 
not to exceed 1 gram per kilogram of body 
weight, and the fat content approximately 
equal to the amount of glucose taken, making 
no attempt to givea particularly low fat diet— 
having only a ketogenic-antiketogenic bal- 
ance. Insulin sufficient to metabolize this diet 
completely is supplied. When the blood sugar 
has reached the normal level, or approxi- 
mately so, when the urine is sugar free, and 
when ketosis is abolished, operation may be 
performed. No specific number of days is set 
for this preparation. Pre-operative purgation 
is not advised as it may disturb convalescence 
by the institution of vomiting (1). The pre- 
ferred time to operate is about 2 hours after 
breakfast. On the morning of the day of oper- 
ation the food prescribed is given in liquid 
form so that the stomach may be empty at 
the time of operation and the usual amount 
of insulin administered. No insulin is given 
just prior to the operation, and no glucose 
has been given while the patient is still on 
the table. The giving of fluids just before 
the operation cannot be too strongly advo- 
cated. Pre-operative starvation must not be 
practiced (21). Nixon (30) calls attention to 
the fact that starvation may cause acetonuria 
even in the non-diabetic. 

The anesthetic. ‘The question of the proper 
anesthetic to be used in surgical procedures 
in diabetics has been discussed so often as to 
leave little to say. In Table V I have shown 
the anesthetic of choice as used by a number 
of clinicians and surgeons. Chloroform as a 
general anesthetic was discarded 30 years 
ago; ether still has its proponents, chief of 
whom are found at the Mayo Clinic (14) 
where excellent results have been obtained; 
nitrous oxide gas stands out pre-eminently as 
a general anesthetic; ethylene is still in the 
background, probably due to its newness; and 
local anesthesia has a definitely placed use 
without condemnation. Spinal anesthesia is 
considered by some to have an unusual ad- 
vantage in lower extremity operations (22). 
In our own work we have used, for general 


TABLE V.—CHOICE OF ANASTHETIC 
First Second Third Fourth 
Choice Choice Choice Choice 
Poster (16). ......52.. gas* ethylenet 
3 ree spinal _local gas__— ether 
NE Ec rctavancae gas local 
Le gas local 
a spinal _ ethylene 
pO ae gas local 
PENG. . cawasces ether ethylene 
Foster and 
Davidson (17)..... gas ethylene local 
Berkman (4)......... ether 
Jones (22)........... gas ethylene local 
MOETIN (63)... 0. s00c gas local 
Stetten (38)......... gas ether 
Cumston (45)........ local ethylene ether 
chloride 
Mohler (57)......... gas ether local spinal 
Sanders (62)......... gas ethylene local 
Connell (44)......... local ether 
Strause (64)......... gas 
PS eer local ethyl ether spinal 
chloride 
Beth (62). 6c. .600%0 local gas ether 
Plicque (60)......... ethyl ether local 
chloride 
SOE ere ether 
Murphy (58)......... spinal ether local gas 
Jennings (21)........ gas 
oC eee - 
ere 
Coller and Marsh (11) aa local 
| ere local gas ether 
fe ere gas 
Halstead (48)........ local ether 
ere as local 


g 
*Nitrous oxide and oxygen (N20—O2) 
tEthylene and oxygen (H2C=CH:—0O,). 


anesthesia, ethylene and nitrous oxide gas 
almost to the exclusion of other anesthetics; 
and we have local anesthesia in selected 
cases. Ether has occasionally been intro- 
duced after an initial narcosis with ethylene 
or nitrous oxide to produce greater relaxation 
at the special request of the operator, but the 
amount used has been kept at a minimum. 
For both practical and theoretical reasons, we 
have chosen ethylene and nitrous oxide for 
general anesthesia; the number of patients 
suffering from nausea and vomiting, too often 
the exciting cause of postoperative coma, 
is greatly reduced by their use (29). Theo- 
retically our choice is based on the work of 
Bloor (7), Leake and Hertzman (27), and 
others. Bloor found that in experiments on 
animals, ether produced a rise in the fat con- 
tent of the blood during narcosis, and fur- 
ther observed during the anesthesia a rapid 
and continuous rise in the fat content of the 
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blood until death. Such lipemia predisposes 
to ketosis. Leake and Hertzman conclude 
that neither ethylene nor nitrous oxide when 
used as general anesthetic agents with oxygen 
influences the blood reactions so markedly or 
so rapidly as does ether or chloroform. 


POSTOPERATIVE MANAGEMENT 


After operation the same meticulous care 
must be followed. The decline in number of 
deaths from postoperative coma justifies this 
statement. The dextrose content of the blood 
and the carbon dioxide combining power as 
determined immediately after the operation 
are the guides to follow in the subsequent 
administration of food and insulin. Ordinarily 
if operation is done early in the morning the 
patient is able to take lunch or an early after- 
noon feeding. Food as early as possible after 
the operation is good to relieve the diabetic 
condition as well as to overcome the usual 
postoperative nausea and gas distress (2). 
In nearly all cases, the patient may be given 
food with the carbohydrate content of the 
usual meal, which may be given in liquid form 
as orange juice. In many cases the full 
allowance of food even in solid form may be 
given. Foster and Davidson (17) give large 
amounts of insulin buffered with glucose until 
all danger of acidosis has passed. Some (22 
measure the insulin dosage on quantitative 
result from urine examinations made for 
sugar every 3 hours, and give frequent small 
feedings to avoid “overloading the stomach.” 
Petty (33) gives food every 2 hours after 
operation in the form of liquid carbohydrate 
by mouth or intravenously, while we have not 
found it necessary to resort to this last meas- 
ure. Foster (16) religiously advocates and uses 
an abundanceof fluid before operation and after 
and shows that such use is borne out by ex- 
perience wherein dehydration alone subjects 
the diabetic to ketosis and untoward results. 


SURGICAL CONSIDERATIONS 


A number of questions arise in the consid- 
eration of the surgical diabetic, chief of which 
are the healing of wounds, the use of alkalies, 
the procedure in gangrenous and infected 
extremities, and postoperative infection. ‘The 
difficulty in wounds healing as one of the rea- 


sons for the increased risks involved in 
surgery in the diabetic has been discussed in 
the literature from time to time. This surely 
does not hold true as regards abdominal and 
other operations except those on the extrem- 
ities. ‘The failure of stump wounds to heal is 
due either to infection already present or to 
tissue autolysis. Otherwise all wounds should 
heal from first intention since the carbohy- 
drate media should stimulate cell activity 
(28). As to the use of alkalies as a prophylac- 
tic and combative agent against acidosis 
before and after operation, the older reports 
abound in its use, while at present alkalies 
are not generally used. In our group no 
patient received alkalies. 

The treatment of gangrenous extremities 
requires good judgment. In the first place 
many so-called gangrenous extremities are 
really infections which have caused necrosis 
of the soft tissue and bone. Such cases require 
quite different treatment than do cases of 
gangrene. ‘The classification offered by Coller 
and Marsh (11) seems very applicable in the 
establishment of a plan of surgical attack: (1) 
ulcers; (2) infections of (a) soft tissue, (b) 
osteomyelitis, and (c) osteomyelitis with 
gangrene; (3) primary gangrene (a) without 
infection and (b) with infection. There is 
undoubtedly a small group of cases as cited 
by Gray (20), Dupré (13), Judd (25), and 
others in which local medical treatment of 
the affected extremities and general diabetic 
management suffice to produce the desired 
results without recourse to drastic amputa- 
tion; however, the surgeon should be con- 
sulted early and one should not wait for that 
elusive line of demarcation, the shadow line 
of death. When it has been decided that an 
extremity must be removed the question 
arises as to the point at which to amputate. 
In general it depends upon the extent of the 
gangrene and the rate of extension, the degree 
of severity of the disease, and the condition 
of the arterial supply of the part. Risley (36) 
early laid down certain general rules: if the 
anterior and posterior tibial and dorsalis 
pedal arteries have good pulsation, toe ampu- 
tation may be done; if the popliteal pulsation 
is good, amputation below the knee is done; 
and if popliteal pulsation is absent, high 
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amputation is advised. Infections after 
surgery do occur although I do not believe 
that they are any more frequent than they 
are in non-diabetic patients; however, once 
established, the prognosis is more grave. In- 
fections of the extremities which manifest 
themselves after operation undoubtedly were 
present before surgical procedure and often 
lead to septicemia. It can safely be concluded 
that the arch enemy of the surgical diabetic 
today is not acidosis and coma but infection 
and gangrene. 


THE FUTURE OF THE SURGICAL DIABETIC 


The work of today will influence the future 
well-being of diabetics and their surgical com- 
plications. It is undoubtedly true that over- 
eating and subsequent overweight predispose 
to diabetes and also blood vessel change; con- 
sequently, nutritional education needs wide- 
spread publicity. Considerable attention has 
been brought to the relationship of infections 
of the gall bladder and the production of 
diabetes. Mayo Robson (37) some years 
ago mentioned this relation and said that 
diabetes might be averted by the early re- 
moval of diseased gall bladder. ‘Today the 
view is held that such a procedure is a good 
diabetic prophylactic measure (23). Other 
focal infectious processes probably have a 
similar bearing and, if possible, elimination of 
the offending part is advisable. Focal infec- 
tion is recognized as a probable etiological 
factor and a known factor in exaggerating an 
already present diabetic condition. The re- 
moval of a focus of infection is by no means 
a panacea for the prevention of diabetes but 
the relation of the infection to the diabetes at 
times is so striking as to be worthy of comment 
and observation. 

Gangrene is a cloud which hovers over the 
diabetic of today. Its prevention will assure 
comfort and increased longevity to the dia- 
betic. Strenuous measures should be instituted 
to this end. An undoubted but little under- 
stood relation exists between arteriosclerosis 
and gangrene occurring in the diabetic. 
Roentgenologically (8) it appears that the 
most favorable field for gangrene is in the 
arteriosclerotic diabetic and especially is this 
true when arteriosclerosis is combined with 


hypertension. Of primary importance is the 
control of the diabetic situation, as when 
under control the diabetic rarely suffers the 
disastrous effect of gangrene. Many prophy- 
lactic measures have been enumerated, chief 
of which is cleanliness of the feet. It seems 
somewhat ludicrous to advise the use of soap 
and water, but when I recall the appearance 
of the feet of one patient who asked me to 
examine a sore on the toe, I can appreciate 
Joslin’s statement that he should be proud 
to have it recorded on his tomb, “He taught 
Jew and Gentile alike to wash their feet.” 
The promiscuous cutting of corns and cal- 
luses is dangerous, as is witnessed often by the 
history immediately preceding the onset of 
gangrene. Foot and extremity exercise, the 
use of the Buerger board, physiotherapy (3), 
and the application of rules as suggested by 
Bernheim (6) tend to stimulate peripheral 
circulation and to aid in the prevention of 
abrasions and subsequent gangrene. Pain 
in the legs and cold extremities are premoni- 
tory signs and should be a signal for the 
institution of preventive measures. 
SUMMARY AND CONCLUSIONS 

The surgical death rate in the diabetic since 
insulin has been used has been reduced to 
one-third. ‘The question as to whether this 
decline is attributable to insulin is an academic 
one, although the decrease is parallel to that 
of the general mortality rate of all diabetics 
since the application of insulin (15). 

The united effort of surgeon and physician 
is essential to the management of the operative 
diabetic case and its successful outcome. 

Careful pre-operative preparation and post- 
operative management tend to decrease the 
mortality. 

The application of surgery is not now so 
much dreaded, with knowledge of our present 
methods of prevention of acidosis and our 
assurance of combating it with its inception. 
With this renewed confidence operations are 
done at present on the more severe cases of 
diabetes and more extensive and_ severe 
operations are done on the milder ones. 
Needed surgical intervention in unrelated 
conditions (i.e. appendicitis, cholecystitis, 
tonsillitis) under precisely controlled condi- 
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tions should not raise the mortality percentage 


above that of the non-diabetic. 


Notwith- 


standing these encouraging facts, the dia- 
betic patient still remains a greater surgical 
risk than his non-diabetic brother. 
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A Report or TEN CASES 
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diverticula of the urethra yields com- 

paratively few reported cases and only 
a few of these reports give methods of treat- 
ment. 

Watts (13) in 1906 was apparently the 
first in this country to go into the matter in 
any detail. He surveyed the literature up to 
that time, finding 39 cases, to which he added 
1. It is interesting to note that this case is in- 
cluded in our series as B.U.I. No. 586. In 
1908, Ehrlich (4) brought the number up to 
70. Roith (10) in 1908, Haberer (5) in 1911, 
and Englander (3) in 1917 added cases. 
Bumpus (1) in 1919 reported 4 cases, in all of 
which the diverticula were located in the pos- 
terior urethra. Three occurred following 
perineal operations and one following the 
rupture of a tuberculous abscess of a seminal 
vesicle. No operative procedures were men- 
tioned in the report. Johnston (7), in 1924, re- 
viewed the subject, stressing congenital di- 
verticula that result from congenital cysts 
communicating with the urethra. He reported 
a huge cyst of the urethra (B.U.I. 10930), 
arising apparently from the left duct of Cow- 
per’s gland. Rupture into the urethra of its 
pedicle would have produced a huge urethral 
diverticulum. 

Howze (6) and Hennessey, in 1923, reported 
a case of diverticulum of the posterior urethra, 
containing a stone. Sisk (12) and Neuge- 
bauer (8) each reported cases in 1924. Pea- 
.cock (g) reported a large diverticulum of the 
posterior urethra containing a stone and de- 
scribed his operative procedure. In 1926, 
Castro (2) reported a congenital case. In the 
same year, Young and Shaw (15) reported a 
case from the Brady Urological Institute 
(Case 10, B.U.I. 12332) following perineal 
prostatectomy. Young’s perineal approach 
and repair of the defect was described in 1926 
in the Southern Medical Journal. Schneider 


A CAREFUL survey of the literature on 


(11) in the same year published a similar pro- 
cedure for posterior urethral diverticula. 


The increased frequency of recognition of 
the condition in recent years is undoubtedly 
due to a universal and intelligent use of the 
endoscope, the posterior urethroscope, and 
the X-ray combined with radiographic media. 

The classification advocated by Watts in 
1906 is the one used by the majority of writers 
on the subject. It is as follows: 

A. Congenital diverticula 
B. Acquired diverticula 
1. From dilatation of the urethra 
due to 
a. Urethral calculus 
b. Urethral stricture 
-2. With perforation of the urethra 
resulting from 
a. Injuries to the urethra 
b. Rupture of abscesses into the 
urethra 
c. Rupture of cysts into the 
urethra 

To this classification we would add a head- 
ing, namely, pseudodiverticula of the urethra. 
We have included by this term urine-filled 
urethral pouches communicating directly with 
the urethra that are a result of pathological 
dilatation of normal structures in the pos- 
terior urethra due to back pressure. Figure 
2 shows a greatly dilated sinus pocularis from 
a congenital valve obstruction. This pseudo- 
diverticulum is due to expansion of the nor- 
mal sinus pocularis from back pressure. 

In an earlier attempt at classification the 
diverticula were classed as true or false. True 
diverticula were those composed of all of the 
layers of the urethra from which they arose. 
False diverticula were those sacs the walls of 
which were fibrous tissue covered over by a 
lining epithelium that had grown into the 
pouch from the epithelium of the urethra. 
This classification was probably derived from 
the old concept of aneurism formation and 
it-is no longer tenable because the results of 
frequent infection present in the sac may 
completely change the character of its wall. 
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lig. r. B. U. 1. 10930. Large congenital cyst of the 
urethra. Rupture of its pedicle into the urethra would 
create a large diverticulum of the urethra. (After Johnson.) 


As one would suppose, the cases of acquired 
diverticulum are far in excess of those that are 
congenital and occur more frequently in the 
posterior than in the anterior urethra. 


SYMPTOMATOLOGY 


Urethral diverticula produce various symp- 
toms depending on their location, size, depth, 
and the degree of infection. ‘Those located in 
the posterior urethra frequently present symp- 
toms which are mistaken for posterior ure- 
thritis or verumontanitis. There is frequently 
present the picture of sexual neurasthenia 
found so often in inflammations about the 
verumontanum. Deep seated pain in the 
perineum, dysuria, and dribbling at the end of 
urination are usually the most prominent 
symptoms. Sometimes the patient is able to 
empty the pocket by pressure on the perineum 
after the urinary act is completed. The prox- 
imity of the internal sphincter to the infected 
pocket may give symptoms resulting from a 
concomitant contracture of the vesical orifice. 
Diverticula of the anterior urethra present a 
fluctuating tumor that fills up during the act 
of urination and is easily emptied by pressure. 
The presence of stone, however, may alter its 
consistency and the ease of evacuation. 


DIAGNOSIS 


The transitory subsiding tumor is occasion- 
ally seen, but usually the diagnosis is made by 
means of the cysto-urethroscope and X-ray. 

The urologist of today should recognize the 
importance of visual study of the urethra and 
should employ this diagnostic means routinely 
so that the condition will be recognized more 
frequently. A bismuth or lead catheter may 
be introduced into the cavity of the diverticu- 
lum and an X-ray plate taken. The bladder 
may be filled with sodium iodide solution and 
the urethra obstructed by a band about the 
penis, while the patient is instructed to void. 
In this way, roentgenograms may be taken. 
Occasionally, stone in the diverticulum ren- 
ders the diagnosis easy, either because of 
crepitus against a metal instrument or its 
appearance on the X-ray plate. 

SURGICAL TREATMENT 

The surgical treatment varies with the size, 
position, and anatomical relationship of the 
diverticulum to neighboring structures. Some 
of the surgical measures are illustrated by the 
following cases: 

CasE 1. J. W. M., B. U. I. 856, a carpenter, 56 
years of age, married, was admitted to the Johns 
Hopkins Hospital May 6, 1903, with a complaint of 
difficulty in urination. The day before, while at 
work, he had fallen astride a beam of wood, injuring 
the perineum so that there was complete retention 
of urine. Attempts at catheterization were unsu 
cessful until, finally, a silver catheter was passed. 
The patient developed stricture at the membranous 
urethra and sounds were passed. The catheter al- 
ways found some residual urine, varying from roo to 
240 cubic centimeters. Six months later he returned 
to the hospital complaining that there was great 
difficulty in urination and that when he began to 
strain in the act of voiding, there appeared a distinct 
globular swelling in the perineum extending up to- 
ward the scrotum. As soon as urination had been 
completed, this swelling would collapse. There had 
been no erections since the accident. He was cathe- 
terized with a silver catheter and about 1000 cubic 
centimeters of foul urine were drawn off. A reten- 
tion catheter was then inserted. Examination re- 
vealed a fluctuating mass extending from the poste 
rior part of the perineum forward along the urethra 
up to the scrotum and laterally to the ischiopubic 
rami. The swelling involved only the periurethral 
portion of the scrotum. If a catheter were passed 
into the bulbous urethra and pressure made on the 
tumor, it was collapsed with the escape of purulent 
urine. A silver catheter passed into the bladder with 
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ease. There was no stricture present. An endoscope 
introduced showed the prostatic urethra inflamed, 
but otherwise normal. About 2 centimeters in front 
of the external sphincter there was a longitudinal 
opening on the floor of the bulbous urethra. Pres- 
sure on the perineum was followed by the escape of 
urine through this opening. A silver probe could 
be passed through the endoscope down into the ori- 
fice of the diverticulum. It was decided to excise the 
diverticulum. 

Operation, November 18, 1903, Dr. Sowers. A 
metal sound was introduced into the urethra, and a 
midline incision made down on the sound into the 
membranous urethra. The diverticulum lay anterior 
to the triangular ligament. The wall of the divertic- 
ulum was then dissected out and opened. It was 
continuous with the urethra and had formed finger- 
like projections anteriorly around the bulbous 
urethra. When these finger-like projections became 
distended they would tend to create pressure and 
collapse the anterior urethra, thus producing ob- 
struction. The sac was lined entirely with the mu- 
cous membrane of the urethra. The redundant sac 
was resected. A soft rubber catheter of good size 
was introduced through the anterior urethra into the 
bladder and the urethra sutured around it with in- 
terrupted catgut. The skin incision was then closed 
with black silk. The postoperative convalescence 
was uneventful. The catheter was removed from the 
urethra five days after operation. After its removal 
there was a small amount of urinary leakage through 
the wound. Sounds up to No. 30 F. were passed. 
Patient was discharged with the urethra closed and 
he was able to pass a good stream freely. He has been 
lost sight of since discharged from the hospital. 

CasE 2. R. I., B. U. I. 3797, aged 26, single, 
was admitted to the Brady Urological Institute, 
January 6, 1914, with complaint of chronic irrita- 
tion in the neck of the bladder since childhood. As 
long as the patient could remember he had suffered 
from pain in the region of the neck of the bladder. 
It was dull aching in character, and was relieved by 
voiding. There was marked frequency, every half 
hour. The stream had been small, weak in char- 
acter and there was dribbling at the end of urina- 
tion. He had had paroxysmal attacks of nocturnal 
emissions. ‘Two months before admission there was 
an intensification of all symptoms, and the time 
interval between attacks of severe pain became 
shorter. Patient had been very much upset mentally, 
unable to sleep at night because of nervousness and 
frequency. Examination revealed the left kidney 
palpable, the right kidney palpable, a cyst of the 
right epididymis, and slight prostatitis with adherent 
seminal vesicles. Patient was very difficult to cysto- 
scope due to the fact that the beak of the instrument 
was arrested at the region of the external sphincter. 
The posterior cysto-urethroscope revealed a distinct 
diverticulum in the bulb of the urethra. Its posterior 
limit was the external sphincter. By contracting the 
bulbocavernosus muscle the patient could empty the 
diverticulum under direct vision. With the cysto- 
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Fig. 2. Case of dilated utriculus, forming “pseudo- 
diverticulum” of posterior urethra. Secondary to congeni- 
tal valve. (Redrawn from Tolmatschew, Arch. f. path. 
Anat., 1870.) _ 


scope in the urethra, the perineum was palpated 
with the index finger, and as the finger was brought 
anteriorly a depression could be felt in the perineum 
at a point corresponding to the mouth of the di- 
verticulum as seen through the posterior cysto- 
urethroscope. The urethra was filled with fluid and 
this caused the palpable depression in the perineum 
to disappear. It was possible to palpate the edges of 
the fibrous ring constituting the orifice of the di- 
verticulum in the urethra. By means of the simple 
tubular endoscope, .the orifice of the diverticulum 
was easily seen, with the external sphincter visible 
immediately behind it. The posterior urethra and 
fundus of the diverticulum were treated by applica- 
tions of silver nitrate directly. This could easily be 
accomplished by means of the pouch pressed up- 
ward with a finger in the perineum. The patient was 
symptomatically very much improved as a result of 
this therapy. No operative procedure was carried 
out. Three months after discharge from the hospital 
he was still markedly improved. This improvement 
was probably due to the eradication of the infection 
in the posterior urethra and shallow diverticulum 
by the application of silver nitrate, thereby dimin- 
ishing the inflammatory reaction. 

Case 3. R. H., B. U. I. 5549, aged 24 years, mar- 
ried, was admitted to the Brady Urological Institute, 
Johns Hopkins Hospital, November 20, 1916, with 
the complaint of “knots on the side of the penis.” 
He had had gonorrhoea 7 years ago, which lasted 3 
months and had had a reinfection 1 year ago. He had 
had venereal warts. No marked urinary symptoms 
were noticed before the present illness. Five years 
previously he had had an inguinal bubo incised. Five 
months before admission there was some burning 
and difficulty on urination. He was treated with 
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Fig. 3. Case 1. Diverticulum of anterior urethra which 


was caused by rupture of the urethra. Successfully treated 


by resection. 


sounds and irrigations in another clinic. After one of 
the dilatations, patient suffered severe pain and 
hematuria and he thought that the urethra had 
ruptured. After this the tumor of the pendulous 
urethra appeared. At the beginning of voiding the 
urine seemed to fill out a globular cavity in his pendu- 
lous urethra. After the act of urination was com- 
pleted, he was able to grasp the penis firmly and 
squeeze out at least a teaspoonful of urine. Examina- 
tion revealed the penis of normal size with phimosis 
present. At a point midway between the peno- 
scrotal junction and the meatus there was a distinct 
soft tumor on the ventral surface of the right side of 
the penis. The urine was grossly infected with bacilli. 
When the patient attempted to void a swelling ap- 
peared beneath the right side of the penis and was 
evidently caused by an accumulation of urine in a 
pouch communicating with the urethra. When the 
patient had emptied his bladder, if the penis was 
grasped and the swelling squeezed, as much as two 
teaspoonfuls of urine escaped. ‘There was also pres- 
ent a generalized chronic cavernitis and periurethral 
infiltration. Filiform bougies and followers were 
passed. Apparently a rupture had been produced by 
the previous dilatation, and behind the stricture 
there had occurred this definite diverticulum of the 
urethra. The patient was put to bed, hot com- 
presses were applied to the penis, and attempts were 
made to dilate the urethra up to a point where ex- 
amination of the diverticulum could be done under 
direct vision. The patient, unfortunately, after four 
days in the hospital refused further treatment. 


This is a case of diverticulum due to trau- 
matic rupture of the urethra produced by 
sounds passed to dilate a stricture. 


CasE 4. G. V. H., B. U. I. 6374, aged 43 years, 
was admitted to the Brady Urological Institute, 


Johns Hopkins Hospital, October 2, 1917, with a com- 
plaint of inability to void urine. Thirty years 
previous to his admission he had had a very severe 
attack of acute urethritis. A short time after this 
attack, he developed acute retention and instru- 
ments were passed. Patient then had recurrent small 
abscesses on the upper surface of the penis. These 
had been incised from time to time. Burning on 
urination had been present about 16 years. There 
had been some slight dribbling and a gradual dim- 
inution in the size of the stream. There was con- 
siderable dysuria when he entered the hospital. The 
general physical examination was negative. The 
external genitalia were normal. There was a slight 
watery discharge from the penis, but no gonococci 
were found. Rectal examination revealed a pros- 
tatitis. The cystoscope was passed with difficulty, 
the instrument meeting obstruction in the bulbous 
urethra. The instrument, however, was finally 
passed and examination revealed a chronic cystitis 
with residual urine of 50 cubic centimeters. Due to 
the extent of fibrosis around the vesical neck, a 
punch operation was advised. This was carried out 


.after suprapubic cystotomy had been done. At 


operation by Dr. Geraghty, October 2, 1917, the 
vesical orifice was dilated, and a diverticulum of the 
prostatic urethra was found. Its orifice opened just 
distal to the internal sphincter and ran forward be- 
neath the mucous membrane of the prostatic urethra. 
It was easy to see that when the act of voiding began 
and the diverticulum was filled with urine, its an- 
terior roof was forced forward and upward and this 
caused obstruction to the passing of urine. The floor 
of the prostatic urethra, which constituted the an- 
terior roof of the diverticulum, was cut away, thus 
converting the cavity of the diverticulum and the 


bladder 








Fig. 4. Case 2. Diverticulum occurring in bulbous 
urethra. Treated by applications of silver nitrate with 
marked improvement. 
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lumen of the prostatic urethra into one continuous 
cavity. The urethral floor was dissected away to 
within 14 centimeter of the external sphincter. Care 
was taken not to damage the external sphincter, as 
this constituted the only bar to incontinence. The 
cavity was then packed with iodoform gauze to 
control hemorrhage, and the bladder was drained 
suprapubically. The suprapubic wound was closed. 
Convalescence was quite stormy, for there was some 
infection of the wound and it was also necessary to 
operate upon the patient for gallstones. However, 
the suprapubic wound was healed when the patient 
left the hospital, he was voiding normally, and the 
urinary tract was normal. He had lost some weight 
due to the gall-bladder operation. 

CasE 5. F. H. N., B. U. I. 7549, aged 49 years, 
widower, was admitted March 10, 1919, to the Brady 
Urological Institute, Johns Hopkins Hospital, with 
a complaint of bladder trouble and weakness in the 
knees. He had been cystoscoped by two urologists, 
who told him that he had a tabetic bladder. He had 
had two attacks of gonorrhceal urethritis: the first 30 
years before, and the second 20 years previous to 
admission. There had never been any symptoms 
referable to stricture. He had undergone a long 
course of treatment to the posterior urethra, con- 
sisting of prostatic massage, dilatation with a Koll- 
man, instillations of silver nitrate in the posterior 
urethra, and silver nitrate applied to the verumon- 
tanum. This treatment was followed by temporary 
relief of the burning in the perineum. Each time, 
however, the symptoms of posterior urethritis would 
return. A sharp sensation of weakness and a peculiar 
burning sensation in the legs were also present. The 
patient was very introspective and was taking 
morphia. Wassermann reaction was repeatedly 
negative. The general physical examination was 
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Fig. 5. Case 3. Diverticulum of pendulous urethra 
caused by rupture of urethra from dilatation of a stricture. 
Patient refused treatment. 
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diverticulum 


Fig. 6. Case 4. Diverticulum of posterior urethra re- 
sulting from rupture of prostatic abscess, illustrating ob- 
struction to urination produced when diverticulum is full. 
Treated successfully by resection of roof of diverticulum 
and prostatic urethra into common cavity. 


negative. The patient voided urine with a good 
stream and good control. The urine was not in- 
fected. Rectal examination revealed a prostatitis. 
Cystoscopic examination by Dr. Frontz revealed no 
residual urine, but a slight degree of trabeculation 
on the anterolateral and posterior walls. The in- 
ternal sphincter appeared to be slightly relaxed, and 
the cystoscopic picture suggested rather a mechani- 
cal obstruction as opposed to a neurological bladder. 
With finger in rectum and cystoscope in urethra, 
we could detect a definite thickening of the sub- 
trigonal tissue. The cysto-urethroscope revealed a 
diverticulum in the posterior urethra which lay on 
the left side of the urethra posterior to the verumon- 
tanum. Lumbar puncture was done and examination 
of the spinal fluid was negative, as was also the neu- 
rological examination. The patient presented the neu- 
rasthenia complex so often seen in patients with 
posterior urethral pathology. He remained in the 
hospital 3 days but refused any further treatment 
and was necessarily discharged. 


This case illustrates very nicely the produc- 
tion of a neurasthenic reaction with posterior 
urethral symptoms, caused by a diverticulum 
of the posterior urethra. The etiology of this 
diverticulum is not known. 


CasE 6. A. F. M., B. U. I. 7836, aged 19 years, 
white, was admitted to Brady Urological Institute, 
Johns Hopkins Hospital, June 5, 1919, with a com- 
plaint of incontinence. He gave a history of recur- 
rent stones in the bladder, treated by four cystot- 
omies in another clinic. These operations occurred 
between the ages of four and seven. After the third 
operation there was dribbling of urine on slight 
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lig. 7. Case 5. Diverticulum of posterior urethra pro- 
ducing marked symptoms of posterior urethritis and sexual 


neurasthenia. Patient refused 


treatment. 


Ktiology was unknown. 


exertion. During 414 years previous to admission 
he had been operated on three times in another clinic, 
in an attempt to cure his incontinence. Associated 
with these operations he has had repeated attacks of 
epididymitis. Physical examination revealed su- 
prapubic scars from the previous operation, right 
epididymis nodular, left testicle atrophied. Rectal 
examination showed very tender and indurated 
prostate with a marked plateau of induration be- 
tween the vesicles. Cystoscopy was done by Dr. 
Young. The cystoscope was introduced as far as the 
external sphincter. It was very difficult to introduce 
the cystoscope into the bladder. The bladder 
capacity was 4oo cubic centimeters. The trigone had 
been divided and the prostatic orifice had been closed 
in the form of a vertical slit. There was a small 
polypoid projection on the right posterior margin of 
the internal sphincter. Lying against the margin 
of the internal sphincter on the floor of the urethra 
was a diverticulum. The patient left the hospital, 
and operation was performed elsewhere. Supra- 
pubic cystotomy was done, following which the 
patient was placed in the perineal position and the 
prostate exposed through a perineal incision. The 
prostate was opened and the operator’s finger was 
passed into the diverticulum, which extended pos- 
teriorly and backward beneath the-internal sphincter 
of the bladder. A scissors was introduced and the 
separate partition constituting the internal sphincter 
was cut away, thus creating a common cavity be- 
tween the diverticulum of the urethra and the blad- 
der. Following this operation patient returned to 


the hospital and was discharged a second time. A 
third time he was admitted to the hospital with the 
dribbling still persisting. On 


this admission a 





Fig. 8. Case 6. Diverticulum of posterior urethra fol- 
lowing injury to prostatic urethra at operation. Treated by 
converting diverticulum and prostatic urethra into com- 
mon cavity by resecting roof of diverticulum. 


suprapubic cystotomy was done; the internal sphinc- 
ter was found to be quite wide open and triangular 
in shape. The sphincter posteriorly had been divided 
and apparently replaced by scar tissue. The di- 
verticulum had disappeared as a result of the cutting 
away of the separating wall between it and the 
bladder. Repair of the internal sphincter was done 
by the dissection of the mucous membrane around 
the edges of the internal sphincter and the closing 
of the tissue of the internal sphincter around a No. 
18 catheter that had been introduced through the 
urethra. The bladder was drained suprapubically 
and prevesically. For 2 or 3 days after the removal 
of the catheter the patient was able to retain urine, 
but following this brief period he had incontinence on 
suddenly rising, coughing, or sneezing. Patient was 
admitted to the hospital 4 months later with peri- 
rectal abscess, which was incised and drained. Due 
to the amount of infection present, there was a 
tendency toward contraction of the area around the 
internal sphincter. However, his incontinence was 
somewhat improved. Patient left the hospital 
and returned home, where a state of depression 
ensued and he finally committed suicide. 


‘Treatment of this diverticulum of the pros- 
tatic urethra consisted in the cutting of the 
partition between the posterior urethra and 
the bladder, thereby making one cavity. ‘The 
external sphincter would probably have been 
sufficient for perfect continence, if it had not 
been damaged as a result of seven operations 
on the bladder and region about the prostate. 
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Fig. 9. Case 7. Diverticulum at penoscrotal junction, 
caused by peri-urethral abscess. Formed large fluctuant 
tumor during voiding. Treated by resection successfully. 


CasE 7. J. M., B. U. I. 8420, aged 32 years, 
white, entered Brady Urological Institute, Johns Hop- 
kins Hospital, December 24, 1919, with a complaint 
of inability to void urine. His past history was that 
he had had gonorrhceal infections of the urethra for 
three years previous to admission. He has had acute 
retention three times during the past 4 years. There 
is great pain localized deep in the perineum; patient 
places his finger in the perineum stating that pain 
lies deeply beneath it. Examination revealed no 
urethral discharge. A mass was felt on the ventral 
surface of the penis, beginning along the shaft about 
2 centimeters anterior to the penoscrotal juncture 
and extending backward into the scrotum where it 
was palpable as a soft, fluctuant mass occupying the 
base of the penis and spreading out anteriorly. Pres- 
sure upon this mass enabled one to empty it com- 
pletely and a gust of cloudy urine was expressed from 
the meatus. The mass was described as being larger 
than a hen’s egg. A large sound could be passed 
into the bladder without difficulty. When a catheter 
was passed into the anterior bulb and pressure was 
made the mass could be emptied through the cath- 
eter. Cystoscopy was done by Dr. Frontz. A poste- 
rior cysto-urethroscope was introduced into the blad- 
der, and disclosed marked inflammatory changes. 
The posterior urethra was also acutely inflamed. 
Anterior to the penoscrotal juncture could be seen 
an opening of the diverticulum. Its orifice was irreg- 
ular, and jagged in outline, measuring 34 centi- 
meter in diameter. A Greenberg cysto-urethro- 


scope was then passed and the orifice of the divertic- 
ulum was plainly visible. One hundred and fifty 
cubic centimeters of 10 per cent thorium was al- 
lowed to flow into the bladder through a catheter, 
after which the patient was made to stand up and 
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Fig. ro. Case 8. Diverticulum occurring at the peno- 
scrotal junction and containing two calculi, treated by 
resection. 


void. During the process of voiding, the end of the 
penis was squeezed and the diverticulum promptly 
filled with thorium. An X-ray picture was then 
taken. 

Operation was done by Dr. Frontz on January 5, 
1920. The diverticulum of the urethra was excised. 
Patient was placed in the lithotomy position and the 
diverticulum was filled by being injected with sterile 
water through the penile urethra. An incision 2! 
inches in length was carried down the line of the 
median raphé to the diverticulum but neither tunica 
vaginalis was opened. The diverticulum was then 
freed, evacuated of its contents, and dissected up to 
the orifice into the urethra which measured 34 of a 
centimeter. The sac was then resected at its opening 
in the urethra, and the urethra repaired. A No. 18 
soft rubber catheter was introduced through the 
penis and passed on into the bladder, and’ the edges 
of the urethra were then brought into apposition 
over the catheter by interrupted sutures of No. 28 
catgut. The scrotal wound was approximated by 
interrupted sutures of plain catgut, and the opera- 
tive area was drained. Patient’s stay in the hospital 
was complicated by influenza. A catheter was al- 
lowed to remain in 10 days, and the wound healed 
except for a fistula in the penile urethra. This was 
excised and the tissues brought together and over- 
lapped over a No. 18 soft rubber catheter. After 
the withdrawal of this second catheter the patient 
was able to void his urine normally through the 
meatus of the penis. 

Following discharge from the hospital, he reported 
back to the Johns Hopkins Hospital at intervals 
over a number of months for dilatation of the urethra 
and the passing of sounds followed by irrigations, and 
then was lost sight of. 
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Case 9. Diverticulum of anterior urethra, 


lig. 11. 
secondary to perforation of urethra with a straight pin. 
Treated successfully by resection. 


CasE 8. L. H., B. U. I. 14334, aged 49 years, 
colored, entered the Brady Urological Institute, 
Johns Hopkins Hospital, December 17, 1925, with 
complaint of frequency and difficulty in urination. 
His general health had always been good. Fifteen 
years previous to admission he had had gonorrhaea. 
His present illness began 5 years ago when he noticed 
difficulty in voiding. He went to his doctor, who 
passed sounds and ruptured the ‘urethra. This 
caused extravasation of urine and finally the develop- 
ment of a small urinary fistula in the perineum. 
After this treatment patient had increased difficulty 
in voiding and the fistula in the perineum persisted. 
Hie now experiences great difficulty throughout 
urination and a dribble of pus occurs frequently at 
the end of urination. Examination reveals that the 
patient has had a syphilitic involvement of his vocal 
cords. Great difficulty is encountered in passing a 
filiform bougie and follower along the urethra 
through the stricture. Marked periurethral indura- 
tion is present around the site of the fistula. He was 
given two injections of neoarsphenamine, prepar- 
atory to operation. 

Operation was performed December 18, 1925, by 
Dr. Scott. The diverticulum was not recognized 
before operation. The operation was undertaken 
with the idea of resecting a stricture of the urethra 
and excising the urinary fistula in the perineum. The 
patient was placed in perineal position and a filiform 
bougie was passed through the largest of the perineal 
fistule. The fistulous tract was dissected free, and it 
was then found that it connected with a second small 
fistulous tract, and this in turn entered the bulbous 
urethra 1 centimeter in front of the triangular 
ligament. Here the operator encountered a round, 
hard, semi-fluctuant mass which proved later to be a 
diverticulum of the bulbous urethra. The diverticu- 





Fig. 12. Case 1o. Diverticulum of posterior urethra 
occurring after prostatectomy. Excised as in Figures 13 
and 14. 


lum was 2 centimeters in its greatest diameter, and 
contained two well formed calculi. The sac with 
the stones included was excised. Following this the 
strictured area in the urethra was resected with the 
exception of a narrow strip of mucous membrane, 
representing the anterior wall of the urethra. A 
catheter was passed through the urethra and laid 
against this narrow strip of mucous membrane, con- 
stituting what was left of the dorsum of the urethra. 
The tissues on either side were then brought up and 
closed over the catheter by a running continuous 
stitch of plain catgut. This closed the defect in the 
posterior wall of the urethra caused by resection of 
the stricture and also by excision of the diverticu- 
lum. A small pack was necessary to control bleeding 
from the bulb. The skin was loosely closed with 
silk. The postoperative convalesence was eventful. 
The pack was removed the second day after opera- 
tion. Catheter was irrigated frequently and _ re- 
moved in 9 days postoperative. The patient then 
voided a full stream through the penis, only a few 
drops leaking through the perineum. The newly 
formed urethra was dilated and the small fistula 
promptly healed. He was discharged from the 
hospital and could then void a good stream through 
the meatus, without any perineal leakage. ‘There 
was no dysuria and the urine had cleared up under 
bladder instillations. Closure of the diverticulum 
in this case was effected by lapping the surround- 
ing tissue over a soft rubber catheter placed through 
the urethra. 

Following his discharge from the hospital the 
patient reported back to the Johns Hopkins Hospital 
Dispensary for dilatations of the urethra with 
sounds. ‘There was no perineal leakage, he was 


voiding a good stream. Patient left the city and has 
not been heard from subsequently. He did not re- 
turn to have his syphilitic condition treated. 

CasE 9. C. K. G., B. U. I. 16665, aged 65, was 
admitted October 11, 1927, to the Brady Urological 
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Institute, Johns Hopkins Hospital, with the com- 
plaint of difficulty in urination. Family history and 
past history were negative. His present illness dates 
back to 52 years ago when the patient, while mastur- 
bating, placed a straight pin in his urethra. The pin 
slipped away and in manipulations during the efforts 
to recover it the pin stuck through his urethra and 
he was unable to remove it. The end of the pin, 
however, did not perforate through to the skin. 
After the remarkable time of 32 years had elapsed, 
while riding a bicycle he felt pain in his posterior 
urethra and going to his family physician, the pin 
was removed from the skin posterior to the urethra. 
It was thickly encrusted with lime salts, according to 
the patient’s statement. Following this removal of 
the pin, he had continuous difficulty, dysuria, and 
dribbling at the end of urination. Several abscesses 
developed near the site where the pin was removed. 
He was treated elsewhere by the passing of urethral 
sounds, but at time of admission to the hospital, 
great difficulty was experienced in urination and 
evidently quite an amount of stricture of the urethra 
was present. At time of admission he was able to 
force out only a few drops of urine at a time and this 
was done with great difficulty. The physical exam- 
ination, save for the local urinary condition, was 
essentially negative. 

Operation was done October 20, 1927, by Dr. 
Colston and Dr. McKay. Gas oxygen anesthesia 
was used. An incision was made around the bulbous 
swelling on the ventral surface of the penis. Skin 
and subcutaneous tissues were dissected off of a 
fluctuating swelling which connected with the ure- 
thra. The swelling proved to be a diverticulum 
which was mobilized, freed, dissected down to the 
urethra, and easily excised at its junction with the 
urethra. A purse string suture of No. 1 plain catgut 
was taken around the periphery of the defect in the 
urethra, and as the pursestring was pulled tight, the 
stump of the diverticulum remaining was inverted 
into the urethra. Reinforcing mattress sutures of 
plain catgut were taken bringing the surrounding 
tissue over the line of closure in the urethra. Skin 
and subcutaneous tissues were closed with sutures 
of fine silk. The method of closure in this case is 
almost identical with that which is shown in Figures 
13 and 14. 

A histological section of this diverticulum showed 
it to be lined with epithelium placed upon a fibrous 
base of connective tissue. There was considerable 
infiltration of the fibrous tissue with leucocytes and 
a few mononuclear cells showing a long persisting 
site of infection. 

Convalescence was uneventful, with very little 
febrile reaction. The catheter was kept in the 
urethra 10 days and was then removed. Following 
the removal of the catheter there was some urinary 
leakage, during voiding, through the incision on the 
ventral surface of the urethra. He was given a course 
of treatment with sounds and urethral irrigations, 
and as a result of this the urethral wound granulated 
nicely and has completely healed. 


The patient was seen 6 months after operation. 
He was voiding a good stream and was entirely 
relieved of his symptoms. 

This case demonstrates a diverticulum 
formed by perforation of the urethra with sub- 
sequent abscess formation and a stricture of 
the urethra forming anterior to the site of the 
diverticulum. 


CasE 10. P.S. V., B. U. I. 12332, aged 69 years, 
was first admitted to Brady Urological Institute, 
Johns Hopkins Hospital, April 8, 1924, with symp- 
toms and physical signs of prostatic hypertrophy. 
Examination by Dr. Charles Bidgood revealed a 
large benign prostatic hypertrophy. A perineal pros- 
tatectomy was performed by Dr. Bidgood April 11, 
1924. Patient’s convalescence from this operation 
was uneventful. The wound was completely healed 
25 days postoperative. Patient discharged from the 
hospital as well, with slight amount of incontinence. 
He returned to the hospital September 8, 1924, com- 
plaining of a tumor appearing in the perineum dur- 
ing the act of voiding. Soon after the patient had 
completed the act of voiding, this tumor would 
disappear from the perineum. Examination of 
perineum by Dr. Young showed well healed prostatic 
scar. Upon straining a bulging mass appeared at 
the apex of the prostatectomy scar, protruding for a 
distance of 2 centimeters above level of the skin. 
Rectal examination revealed damage to the tri- 
angular ligament. By means of the posterior cysto- 
urethroscope the orifice of the diverticulum could 
be seen between the margin of the external sphincter 
and the verumontanum. This orifice of the diver- 
ticulum corresponded to the point at which the mem- 
branous urethrotomy was done at the time of the 
previous perineal prostatectomy. A cystogram was 
taken and showed relaxation of the internal sphincter 
and a urethral diverticulum connecting with the pos 
terior urethra. 

Operation was done by Dr. Young September 
11, 1924. Caudal anesthesia was used—25 cubic 
centimeters, 2 per cent novocain and 1o*minims of 
adrenalin, were injected. The urethral diverticulum 
was excised and the urethra closed at the neck of the 
sac by purse-string suture, with mattress sutures to 
reinforce the area. ‘The skin was partially sutured 
with drainage on the right side. The mode of ap 
proach and the operative manipulations are the same 
as shownin figures 13 and 14. A No. 18 catheter was 
used to drain the bladder; at the same time a repair 
of the external sphincter was done. 

The patient’s postoperative convalesecnce was 
uneventful. The wound promptly healed and he was 
discharged in excellent condition, voiding a good 
stream with some incontinence. The urine was un- 
infected. 

In a follow-up examination of the patient 3 years 
after operation we find a disappearance of the di- 
verticulum, the perineal fistula completely healed, 
but some slight incontinence of urine still present. 
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ig. 13. Figures 13 and 14 illustrate in a general way the method used in five cases 
resected. They are drawn from Case ro. a, Incision over diverticulum in perineum. 
b, Exposure of diverticulum after skin and subcutaneous tissue have been dissected 
away. ¢, Mobilization of diverticulum from bulb. d, Resection of diverticulum with 
probe in urethra above. (After Young and Shaw.) 


Ilowever, the patient states that he is slowly but 
surely regaining complete urinary control. 

This case, reported by Young and Shaw 
illustrates the formation of a diverticulum 
along the tract of a surgical fistula resulting 
from a perineal prostatectomy. ‘There are 
apparently only two other similar cases in the 
literature, one following seminal vesiculotomy 
and the other perineal lithotomy. 


OPERATIONS 


Two types of operations have been em- 
ployed in the treatment of Cases 9 and tro. 


Type 1. Resection of the diverticulum. 
This is performed in very much the same man- 
ner as is shown in Figures 13 and 14. Incision 
is made over diverticulum through the skin 
and subcutaneous tissues. The diverticulum 
is then freed by sharp and blunt dissection. 
It is resected close to its entrance into the 
urethra, and the stump of the diverticulum is 
turned into the urethra by a purse-string su- 
ture, in very much the same manner that one 
turns in the stump of the vermiform appendix. 
A reinforcement of the purse-string suture is 
effected by the bringing of the surrounding 
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Fig. 14. a, Purse-string suture around orifice of diverticulum. 6, Purse-string pulled 
tight. Adjacent tissue pulled over by mattress sutures for reinforcement. c, Stitches 
tied closing diverticulum. d, Skin closure. (After Young and Shaw.) 


tissues over by means of mattress sutures. The 
bladder is drained by an inlying catheter 
through the urethra; the operative area is not 
drained, but skin and subcutaneous tissues 
are closed by fine silk or silver clips. 

Type 2. Converting cavity of diverticulum 
and of prostatic urethra with one cavity. This 
type of operation is applicable only to those 
diverticula which are found in the posterior 
or prostatic urethra. It consists simply of a 
perineal or suprapubic approach with the idea 
of removing the roof from the diverticulum 
present and converting the cavity of the di- 
verticulum and the cavity of the prostatic 
urethra into one common cavity. This in- 
sures proper drainage of the urethral divertic- 
ulum and also obviates the obstruction to 


urination that the filling of such diverticula 
sometimes produces. 

An analysis of the ro cases reported shows 
that 7 were treated by operative procedures, 
1 was treated by the injection of silver nitrate, 
and 2 refused treatment. Only one was com 
plicated by stone. 

Of the 7 patients operated upon, 5 were 
treated by means of a complete resection of the 
sac, followed by closure of the defect in the 
urethra over a soft rubber catheter. In 2 the 
roofs of the diverticula were dissected away, 
thus creating a common cavity between the 
urethra and the fundus of the diverticulum. 
One should note that the diverticula in these 
2 cases were in the posterior urethra and in 
these locations such a procedure is feasible 








62 SURGERY, GYNECOLOGY AND OBSTETRICS 


because of the presence of the prostate. These 
diverticula were also shallow and the com- 
mon cavity created by dissection drained well. 

The one case treated by applications of 
silver nitrate through an endoscope improved 
as the existing infection cleared up, and be- 
cause the orifice of the diverticulum was wide, 
sufficient drainage was supplied. 

Of the five patients treated by resection 
(igs. 13 and 14) in 4 the diverticula occurred 
in the anterior urethra and in one in the 
posterior urethra just behind the external 
sphincter. The method used to close the defect 
in the urethra after the resection is complete 
is similar in all cases to the one illustrated 
(Figs. 13 and 14). The mucous membrane of 
the orifice is turned into the lumen of the 
urethra by means of a purse-string suture of 
plain catgut, a method similar to that used to 
invert the stump of an appendix. A soft rub- 
ber catheter, about No. 18 F., is placed in the 
urethra. A thick layer of surrounding tissue 
is then drawn over the point of closure for re- 
inforcement and the subcutaneous tissues and 
skin are closed. The catheter should be kept 
well open and in situ for 10 days or 2 weeks, if 
tolerated well. In some cases subsequent 
dilatations are necessary. 


SUMMARY AND CONCLUSIONS 


1. Dilatations of the normal structures of 
the posterior urethra from distal urinary ob- 
struction may produce “‘pseudodiverticula.” 

2. Diverticula of the posterior urethra may 
simulate very closely posterior urethritis and 
verumontanitis. Frequently the so called 


‘sexual neurasthenic syndrome is present.”’ 
3. In some cases the filling of a divertic- 

ulum during micturition acts in a valvular 

manner to produce urinary obstruction. 


4. Shallow diverticula of the posterior 
urethra are best treated by the removal of 
the tissues between the diverticulum and 
urethra to make one cavity. 

5. Other diverticula are best treated by 
resection, repair of the defect in the urethra, 
and the use of a retention catheter in the ure- 
thra to drain the bladder until healing takes 
place. 

We wish to thank Dr. Hugh H. Young for the use of 


his cases and illustrations. We also wish to thank Drs. 
Frontz and Scott for their included cases. 
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BSTRUCTION of the fallopian tubes is 
a frequent cause of sterility. If the 
character and mode of the causative 
infection are known and palpation reveals the 
presence of pathological changes, then tubal 
occlusion is readily diagnosed. If the causa- 
tive factors are obscure and the local changes 
are not manifest on palpation, then the diag- 
nosis is very difficult and surgical correction 
in many such cases will give unsatisfactory 
results. 

The introduction of pneumoperitoneum, 
peruterine tubal inflation, and hysterosalpin- 
gography has markedly improved the means 
of diagnosis in gynecologic cases. Exploratory 
laparotomy is no longer justifiable or neces- 
sary to make a diagnosis of sterility due to 
tubal obstruction. Surgical intervention is 
indicated in the presence of clearly defined 
pathological changes in the tubes, and such 
changes may be demonstrated by means of the 
new methods of diagnosis. Salpingostomy, 
resection of the isthmic portion and reimplan- 
tation of tubes into the uterine cornu, and 
autogenous ovarian implantations into the 
uterine cavity, after having been considered 
almost without value as so few pregnancies 
followed the surgical correction of tubal ob- 
struction, are again being considered as to 
their therapeutic value. More exact pre-oper- 
ative diagnosis and the use of peruterine tubal 
inflations may help to produce improved re- 
sults in the surgical treatment of tubal occlu- 
sion. 

In our clinical work a good deal of attention 
has been given to the newer diagnostic and 
therapeutic methods for the relief of sterility 
due to tubal obstruction. We have given 


special consideration to the literature of the 
entire subject to demonstrate the evolution of 
the new diagnostic and surgical measures. 
Pneumoperitoneum, tubal inflation and hys- 
terosalpingography, and the surgical methods 


of correction of tubal obstruction will be con- 
sidered from the historical and clinical side. 


PNEUMOPERITONEUM, TUBAL INFLATION, AND 
HYSTERO SALPINGOGRAPHY— HISTORICAL 
ASPECT 
In 1902, Kelling inflated the abdominal 

cavity with filtered air and then inspected the 
organs through an ordinary cystoscope. ‘This 
was probably the first attempt to add to the 
diagnostic methods of abdominal diseases the 
procedure of visual examination through pneu- 
moperitoneum. Jacobaeus in 1910, Orndoff 
(73) in 1920, and Steiner in 1924 described 
similar procedures. Orndoff used not only 
direct vision but added X-ray observations to 
this procedure of endoscopy. The method has 
been termed ccelioscopy, laparoscopy, peri- 
toneoscopy, and abdominoscopy, respectively, 
by these writers. 

In 1913, Weber inflated the abdominal 
cavity with oxygen or air and subsequently 
made X-ray examinations. Rautenberg, in 
1914, and Goetze, in 1918, made similar in- 
vestigations. The latter discussed the appli- 
cability of the method to diseases of the pelvis 
in women, with the patient in the knee chest 
position. Stewart and Stein, in 1919, placed 
the patient in the Trendelenburg position, 
produced pneumoperitoneum, and then took 
X-ray pictures of the pelvic organs. They 
were able to depict the female pelvic organs in 
health and disease and to diagnose pelvic 
tumors, adnexal inflammatory tumefactions, 
and so forth. Orndoff (72), LeWald, Peterson 
(75), Sante (93), Zwaluwenberg, Carelli, and 
others published valuable contributions de- 
scribing improvements in the technique and 
emphasizing the diagnostic importance of the 
procedure. Goetze, Peterson (75), Wintz, 
and Stein and Arens deserve special credit for 
their exhaustive studies of pneumoperitoneum 
and roentgenography in pelvic diseases; 
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through them the method has become a 
valuable diagnostic procedure in gynecology 
and obstetrics. 

Cary, in 1914, demonstrated the patency of 
the fallopian tubes by the injection of a solu- 
tion of collargol through the uterine cavity 
into the tubes. The X-ray picture taken im- 
mediately enabled the author to recognize 
patency of one and obstruction of the other 
tube. He was impressed with the new diag- 
nostic method, as it rendered unnecessary ex- 
ploratory laparotomies in cases of suspected 
closure of the fallopian tubes without pal- 
patory findings. Rubin immediately began to 
use the method. However, it appears that the 
medical profession did not recognize the true 
value of salpingography. It is interesting to 
note that Stone in 1896 injected sublimate 
solution through the cervix into the uterine 
tubes during laparotomies to demonstrate ob- 
structions in the lumen. He later used tinc- 
ture of iodine. 

The method of salpingography had passed 
into oblivion when Rubin (87) in 1920 pub- 
lished his observations on ‘The Non-Oper- 
ative Determination of Patency of the Fallo- 
pian Tubes by Inflation of Oxygen Through 
the Cervix,” reporting 55 cases without any 
untoward results. The technique was rapidly 
improved, indications and contra-indications 
were determined, the diagnostic value was en- 
hanced by observing various signs, such as 
pelvic pain, shoulder pain, pneumoperitone- 
um, and so forth. The diagnostic procedure 
received wide recognition. Those interested 
are referred to references 1, 6, 10, 13, 18, 10, 
23, 35, 37, 40, 52, 50, 65, 70, 76, 83, 84, 89, and 
98. 

Very soon, however, the method of filling 
the uterine tubes with an opaque emulsion and 
taking X-ray pictures afterward was revived. 
The revival appeared to be attributable to 
two factors: (1) the results of tubal gas infla- 
tion did not always agree with the bioptic 
findings during operation; (2) the exact loca- 
tion of the tubal obstruction could not be de- 
termined. Curtis had already advised the in- 
flation of the tubes through the abdominal 
tubal ostium during laparotomy. It is evident 
that a diagnostic method which would enable 
one to locate the site of the obstruction be- 


fore operation would improve prognosis and 
treatment. Kennedy (49), in 1923, reintro- 
duced salpingography in order to determine 
before operation the location of the obstruc- 
tion. He used a 20 per cent aqueous solution 
of sodium iodide to fill the uterine cavity and 
tubes and made immediate examinations with 
the X-rays. Kennedy, for instance, found 
that in about 30 per cent of the cases the tubal 
obstruction was in the isthmic portion. Fors- 
dyke (24), Fraenkel (26), Schober, Williams 
and Reynolds, Cotte and Bertraud (14), New- 
ell, Randall, and others have investigated the 
method and contributed to the high develop- 
ment of the technique. Salpingography has 
been combined with pneumoperitoneum by 
Stein and Arens and by Jung and Schirmer to 
improve diagnostic findings. The study of the 
anatomy of the intramural portion of the 
uterine tubes by salpingography was reported 
by Reinberg and Arnstam, while isthmospasm 
and tubal peristalsis wereinvestigated by Rubin 
(gt) with gas inflation and the kymograph. 


DIAGNOSTIC ASPECTS 


Tubal inflation, salpingography, and pneu- 
moperitoneum are recognized procedures in 
gynecologic diagnosis, and are indicated as 
follows: (1) Peruterine tubal air inflation is 
used to test, in the absence of palpatory find- 
ings, the patency or non-patency of the tubes, 
if potency of the male partner has been assured 
and the patient is desirous of offspring. (2) 
Salpingography is used to locate the site of ob- 
struction. The operative methods to be used 
can thus be determined before operation. (3) 
During operation the patency or non-patency 
of the uterine tube may be tested with peruter- 
ine gas inflation through the cervix, and after 
operation the results of salpingostomy, tubal 
resection, and implantation may be investi- 
gated by gas inflations repeated at 10 day 
intervals. (4) Pneumoperitoneum, eventually 
combined with salpingography, is employed to 
make a differential diagnosis in obscure pelvic 
and abdominal conditions, as early pregnancy, 
ovarian cysts, myoma, polyps, inflammatory 
tumefactions, retroperitoneal tumors, and so 
forth. 

The methods are contra-indicated (1) in the 
presence of amenorrhoea unless pregnancy can 
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be absolutely excluded. (2) In the premen- 
strual phase, as the endometrium is then thick- 
ened and may temporarily obstruct the uter- 
ine tubal ostium, or endometrial shreds may 
be forced into the peritoneal cavity. (3) In 
the presence of uterine haemorrhage, for uter- 
ine contents such as endometrial or cancerous 
shreds may be forced through the tubes into 
the pelvic cavity or air may enter the blood 
stream through the open blood vessels. Air 
has been proved to be dangerous and to cause 
air emboli, while oxygen and carbon dioxide 
forced into the blood vessels are deemed harm- 
less as they are rapidly absorbed by the blood 
corpuscles. (4) In acute and subacute infec- 
tions of the genital tract, air inflation and 
lipiodol injections must not be used unless thein- 
fection hassubsided, as determined by the tem- 
perature, the leucocytic and differential leuco- 
cytic count, and the sedimentation test, all of 
which should remain normal after repeated 
local examinations or manipulation, especially 
near the menstrual period. Profuse purulent 
leucorrhoea and extensive chronic cervicitis 
with profuse secretion also should be treated 
and cured before these diagnostic tests are 
undertaken. (5) In serious organic diseases of 
the heart, the kidneys, the lungs, metabolic 
disturbances, adiposity, and the lymphatic 
state, for the use of pneumoperitoneum neces- 
sitates the use of large amounts of gas. The 
small amount (5 to 10 cubic centimeters) of 
gas or lipiodol used in inflation and salpingog- 
raphy are, of course, without danger. 

The results of tubal inflation may be desig- 
nated as plus (+) if tubes are easily perme- 
able to a pressure of 40 to 100 millimeters mer- 
cury; as plus minus (+), that is, doubtful, if 
the air passes only slowly with a pressure of 
100 to 150 millimeters mercury; and as minus 
(—) if the tubes are closed to pressures of 150 
to 200 millimeters mercury. 

The technique of peruterine tubal inflation 
and the introduction of lipiodol is very simple. 
The instrument used is shown in Figure 1. It 
contains the modifications suggested by Fur- 
niss, Gladstone, and Miles. The instrument 


is self-retaining and has a three-way stopcock 
to manipulate constant pressureif desired. We 
use air exclusively and have never observed 
any untoward result. The patient is placed on 
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ig. 1. 


a cystoscopic table provided with a Bucky 
diaphragm. If the Rubin test proves doubtful 
or negative then a salpingography is added 
immediately to determine the site of the ob- 
struction. The Y-shaped connection is re- 
moved from the cannula, and a rubber bulb 
syringe containing 10 cubic centimeters of 
lipiodol is attached. The oil emulsion is in- 
jected slowly. As soon as the patient com- 
plains of pain, the stopcock is closed and the 
X-ray picture taken. After an interval of 5 to 
10 minutes another X-ray exposure is made. 
The same procedure is employed after opera- 
tions to test the result of operative corrections 
of tubal obstructions. Pneumoperitoneum is 
only rarely necessary in the diagnosis of steril- 
ity due to closed tubes without palpable 
changes and has been omitted from descrip- 
tion. Other conditions that may be deter- 
mined with the newer diagnostic methods 
also have not been considered. If tubal in- 
flation is positive then salpingography is un- 
necessary. 

It is of importance to note that tubal infla- 
tion and salpingography should be repeated at 
an interval of a week or a month if negative 
results are obtained. At a subsequent exami- 
nation patency of the tubes may be found. 
One also should remember that such examina- 
tions should be made in the postmenstrual 
period. In the premenstrual period the hyper- 
trophic endometrium might obstruct the uter- 
ine tubal ostium. The diameter of the normal 
lumen of the intramural portion of the tube 
measures from 0.8 to 1 millimeter according to 
Zorn. The second X-ray picture taken 5 to 10 
minutes after the oil injection will often show 
the diagnostic spill of the oil emulsion, while 
the first X-ray picture may exhibit the oil con- 
fined in the tubes. It also appears that the oil 
surrounds the ampullary portion of the tube, 
just as the blood accumulates around the 
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Normal tubes. 


Fig. 2. 


ampulla in tubal abortion. The presence of 
oil in the free pelvic cavity probably repre- 
sents a violent contraction, or peristalsis or 
aspiration of the uterine tubes. 

The results of salpingography are depicted 
in Figures 2 to 7. The legends describe their 
diagnostic imports. 


SURGICAL TREATMENT 


The surgical methods for the relief of tubal 
obstruction may be divided into::(1) salpin- 
gostomy; (2) tubal resection and reimplanta- 
tion into the uterine cornu; and (3) autog- 
enous Ovarian transposition. 

Salpingostomy. Salpingostomy consists in 
freeing the tube from adhesions and making a 
new abdominal tubal ostium. A. Martin rec- 
ommended the operation in 1889. In 1895 he 
reported 65 operations with two pregnancies 
in 47 cases that were followed up. Gouillioud 
considers the desire for offspring an indication 
for salpingostomy if the sterility is due to 
closed tubes. Gellhorn states that the opera- 
tion is justifiable in tubal occlusion from tubal 
pregnancy, chronic appendicitis, hydrosal- 
pinx, and hematosalpinx. The mucosa of the 
uterine tubes should be normal. Hence gon- 
orrheeal and tuberculous salpingitides contra- 
indicate operation. Perisalpingitides give a 
better end-result than endosalpingitides. Dud- 
ley (20), Kehrer, Rosenstein, Gellhorn, 


Loehnberg, Bullard, Childs, Seitz, Jolles, 
Nuernberger, Strassmann, Bjérkenheim, Hirst, 
Mazer, Ritter, Unterberger, Heimann, Is- 


bruch, and Curtis, among others, have re- 
ported pregnancies after salpingostomy. 

The percentage of relief from sterility may 
be obtained from a study of the number of 
patients who became pregnant after salpin- 
gostomies (Table I). 

The percentage of cures is, therefore, 8.36. 
Evidently a great number of tubes closed 
again after the operation, or the obstruction 
in the intramural portion was not recognized 
during operation, or a badly diseased tube was 
not removed. Reynolds expressed the opinion 
that if one tube presents a mild salpingitis, 
that is, a closed tube without much change, 
while the other tube remains normal, the 
woman is invariably sterile. To insure con- 
tinuation of patency after salpingostomy Sell- 
heim (99) uses a twig of heavy catgut placed 
in the tube and tied to the abdominal ostium. 
Fraenkel (27) and Rosenstein deny the ad- 
visability of performing salpingostomy if tubal 
pregnancy has previously occurred unless the 
patient has been advised of the danger of a 
recurrence of tubal pregnancy. Rubin and 
others advise repeated tubal inflations at ten 
day intervals following the operation to pre- 
vent adhesions and closure of the abdominal 
ostium. 

The statistics were obtained from cases oper- 
ated on before improved methods of diagnosis 
were introduced in gynecology. Whether the 
newer methods of pre-operative diagnosis of 
the site of obstruction or the postoperative 
control of the plastic operations on the tube 
will improve the results must be determined 
by future reports. 


TABLE I-—-PREGNANCY AFTER 
SALPINGOSTOMY 

No. of No. of 

follow- preg- 

Author up cases nancies 
MEME 2130s ta cele screws Aad ae aee ea 47 2 
SS Ser a Rane een 13 2 
IE 52555 ouscchgedaws dale vxwaw en ee 9 2 
ene Ae ane 14 fo) 
I 55.5.) aie-5 op bina aioe Yew oo wwe paw aie 44 3 
SN aio. 5 cw cua beron dees Sakic 2 2 
NS ME sce de ack oer neil Saale abe cee loerh 5 2 
NNO S55 hak cava ceadiescu.cumeeaae 21 2 
Ne ah aigud Aaa hs waeal ee aa ee eo 64 4 
IN ts cs. waa aarclnia wigeneosnw Naropa ack 19 2 
ON Sono anesiccgace es acts ore 57 5 
ESR ern ae ; 14 4 
I siid-s nicacccioe ssa ne SiedSunale RawRG 12 I 
Total g7m 431 
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Fig. 3. Closure at interstitial portion of left tube. 
Closure of abdominal ostium of right tube. Taken October 
31, 1927. 


Resection of the isthmic portion of the uterine 
tube. Tubal resection and reimplantation in 
the uterine cornu are indicated when the sal- 
pingogram shows occlusion in the intramural 
and isthmic portions of the uterine tube. If 
closure of the abdominal ostium co-exists, then 
salpingostomy should also be done. Strass- 
mann (110) should be given credit for the 
fact that he decided on the operation after 
salpingography, though Watkins in 1899 had 
performed the operation and the patient be- 
came pregnant afterward. Shaw reported a 
similar operation in 1g21 and the first full 
term pregnancy after such an operation in 
1922. Since then Nowak, Unterberger, and 
Strassmann also reported full term pregnan- 
cies. To safeguard maintenance of the lumen 
after the operation, Kennedy inserts a cargyle 
membrane hardened in alcohol for 48 hours 
from one abdominal ostium through the tubes 
and uterine cavity and out through the oppo- 
site tube. The membrane is 40 centimeters 
long and 3 centimeters wide. Sellheim uses a 
special trephine. The instrument is not neces- 
sary in the operation, as a sharp scalpel will do 
as well. Tubal resection and implantation 
into the uterine horn may also be indicated 
after removal of a cornual myoma, after preg- 
nancy in the intramural and isthmic part of 
the uterine tube, and after tubal sterilization 
for therapeutic indications to re-establish the 
tubal lumen. 
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Fig. 4. Same patient as shown in Figure 3 after implan- 
tation of left tube and opening of abdominal ostium of 
right tube. Taken December 28, 1927. 


Ovarian transposition. ‘The transposition of 
half an ovary left in contact with the normal 
blood and nerve supply to the corresponding 
uterine horn according to Estes, or the implan- 
tation of the whole ovary left connected to the 
normal nerve supply into the uterine cavity 
as advised by Dudley, Tuffier, Bell, Sellheim, 
and others, and ovarian grafting as performed 
by Morris are indicated for the relief of steril- 
ity due to the absence of both uterine tubes. 

The transplantation of autogenous, homo- 
geneous, and heterogenous ovarian tissue has 
interested the medical profession ,for many 
years. Animal experimentation carried on by 
Knauer, Grigorieff, Schultz, Ribbert, Her- 
litzka, Foa, McCone, Halban, Dick and Cur- 
tis, Dederer, Kross, among others, with autog- 
enous, homogeneous, and heterogenous ovarian 
tissue have demonstrated that autogenous 
grafting and transposition are the best meth- 
ods of maintaining menstruation and assuring 
future pregnancies. 

Franklin H. Martin (58) has investigated 
the clinical value and elaborated on the oper- 
ative technique of ovarian transplantation and 
has published a most exhaustive literary re- 
view of the subject. He states that it is a justi- 
fiable operation to conserve menstruation and 
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lig. 5. Same patient as shown in Figure 3 but taken 1o 
minutes later than Figure 4. The iodipin is now expelled 
into the tubes and pelvic cavity. 


to promote future pregnancies although but 
few pregnancies have been recorded. Instead 
of transplanting ovarian tissue into the ab- 
dominal wall to preserve menstruation, Tuf- 
fier transposed the whole or part of the ovary 
still in contact with the normal blood supply 
into the uterine cavity to assure future con- 
ception. Chalfant, Pankow, and Bell agree 
with these investigators. References, 3, 21, 
25, 39, 55, 06, 77, and ror contain observations 
pertaining to the various phases of ovarian 
transplantation. 

Pregnancies after ovarian grafting have 
been reported by Polk, Morris (66), Frank, 
Dudley, Storer, Bainbridge, Sippel, Estes, 
Gellert, and others. Estes states that the 
preservation of ovarian tissue and the place- 
ment of the latter that ripe ova may find 
entrance into the uterine cavity is the duty of 
every surgeon who must operate on the in- 
ternal generative organs of a young woman. 
Conditions possible for fertilization and preg- 
nancy may be brought about if functioning 
ovarian stroma be implanted upon the mu- 
cous lining of the uterus directly over the in- 
ner opening of one or both uterine tubes in the 
horns of the uterus. Within 20 years he saw 
five pregnancies in 45 follow-up cases, or 11.11 


per cent. The results compare favorably with 
those obtained with salpingostomy. It is of 
interest to note that Sippel transplanted active 
ovarian tissue from one woman to another 
having inactive ovaries and obtained three 
subsequent pregnancies. 
DISCUSSION 

The treatment of sterility caused by closure 
or absence of the fallopian tubes deserves our 
sarnest attention. The desire of a sterile wife 
mated to a potent husband to bear offspring 
and to submit to any measure to attain that 
end should be heeded. The newer methods of 
gynecologic diagnosis, namely, pneumoperito- 
neum, peruterine tubal inflation, and hystero- 
salpingography, have created renewed _ in- 
terest in the surgical treatment which is now 
carried out on a more scientific basis. Pa- 
tients whose fallopian tubes have been closed 
by peritubal inflammations—-such as appen- 
dicitis and parametritis patients with extra- 
uterine pregnancy, with myoma, and _ those 
who have had sterilization operations per- 
formed will probably react better to surgical 
corrections than will those who are suffering 
from endosalpingitis due to gonorrhceal, tuber- 
culous, and septic infections. In the former 
group the mucous membrane of the tubes may 
remain intact, while in the latter group the 
mucosa may be damaged to a great extent. 
We have frequently observed that the freeing 
of adhesions in the patients with perisalpin 
gitis also opens the almost intact fimbriated 
extremity of the oviduct. The many reports 
in the literature on the surgical treatment of 
tubal closure for sterility which have been 
made since the introduction of the newer 
methods of diagnosis give evidence of the 
great interest in the question. The treatment 
of female sterility has not been satisfactory. 
If the 15 per cent of cases of sterility caused by 
tubal obstruction are followed by a greater 
number of conceptions after surgical resection 
than prevailed before the new “era” then the 
efforts described have been well spent. A care- 
ful follow-up of the cases is the only means to 
settle the value or uselessness of the plastic 
operations devised. During the last year 7 
salpingostomies and 3 tubal resections with 
induction into the uterine horn were done in 
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lig. 6. Same patient as in Figure 3, taken one day later 
than Figure 5. The iodine oil is now freely distributed 
throughout the pelvis. 


our clinic. The operative procedures were 
predetermined from the hysterosalpingograms. 
Controls after operation with tubal inflations 
were positive in only 4 cases. Pregnancies 
have so far not been reported. 


SUMMARY AND CONCLUSIONS 

1. The historical and clinical aspects of 
pneumoperitoneum, peruterine tubal infla- 
tion, and hysterography have been given, and 
the technique described. These procedures 
enable the surgeon to make a correct diagnosis 
of the obstruction and to determine the site 
of the lesion. 

2. The historical development of plastic 
operations on the tubes and ovaries for the re- 
lief of sterility has been discussed and the 
technique of the operations given. 

3. If a patient whose husband has been 
proved potent desires to bear offspring, opera- 
tion is indicated to restore the lumen of ob- 
structed tubes, or in the absence of the tubes 
to transpose the ovary into the uterine cavity 
or cornu. 

4. The patency of the reconstructed uter- 
ine tubes may be maintained by the insertion 
of twigs of catgut or cargyle membrane into 
the tubes and by air inflations repeated every 


Fig. 7. Same patient as shown in Figure 6 but taken 6 
days later: It shows the iodipin still present in the pelvic 
cavity. 


10 days, and eventually controlled by hyster- 
ography following the operation. 

5. The possibility of conception after such 
operations has been shown by many reports 
from the medical literature. 

6. The writer expresses the opinion that the 
newer methods of gynecologic diagnosis have 
created renewéd interest in the surgical cor- 
rection of tubal obstruction and established a 
more scientific basis for such procedures. 
Careful selection and follow-up of cases are 
the only means which will enable us to judge 
whether or not such treatment is justifiable. 
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AND 
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ORE than 60 years ago Marion Sims 
(9) wrote: ‘‘The vagina and the 
canal of the cervix each secretes a 
mucus peculiar to itself. That of the vagina 
is acid; that of the cervix very slightly alka- 
line.’ He went on to note that under ab- 
normal conditions the secretions in either re- 
gion might become lethal to spermatozoa, one 
of the most troublesome obstacles of this sort 
being an excessive acidity in the vagina. 
These views were generally accepted and 
vaginal over-acidity soon came to be regarded 
as an important factor in the causation of 
sterility. Jackson (5), writing in 1887, said: 
“The most frequent cause of the untimely 
death of spermatozoa is the acid mucus of the 
vagina. The degree of acidity varies greatly 
in different women and in the same woman 
at different times. Not infrequently, a de- 
cidedly sour odor may be detected during the 
introduction of the speculum, and the mucus 
at such times will intensely redden litmus pa- 
per. Spermatozoa perish immediately in such 
a fluid. This condition is thought by some 
to be more frequent in blonde women with 
red complexions than in brunettes. On the con- 
trary, the slightly alkaline mucus of the inte- 
rior of the uterus is favorable to the vitality 
of the spermatozoa, as already shown. But 
when the uterine secretions are altered by dis- 
ease they likewise cause their speedy death.” 


MODERN VIEWS ON THE VAGINAL 
CHEMISTRY 
In any consideration of the features of the 
vagina, it should be clearly understood that 
two commonly used terms, mucous membrane 
and secretion, are in the strictest sense mis- 
nomers. The vagina contains no glands and 
produces no mucus; its lining represents his- 


tologically a transitional stage between true 
mucous membrane and skin. ‘The vaginal 
content of moisture is a composite of four 
items: mucous secretion from the cervix; des- 
quamated epithelial cells and the products of 
their disintegration; bacteria and the prod- 
ucts of their activity; and a certain amount 
of intrinsic vaginal fluid, which is not a secre- 
tion, but a transudation of extravascular 
lymph through the epithelial layers. 

In recent years the chemical reaction of 
this vaginal content has received considerable 
attention. The range of its normal acidity, 
according to Kraul and Bodnar (8), is from 
pH 2.8 to pH 5.0. ‘The same observers note 
an increased acidity toward the end of preg- 
nancy, the values ranging from pH 2.7 to 
pH 3.0. Kessler and Uhr (7) give pH 4.0 as 
the average vaginal acidity in pregnancy. 
The range in infants, as observed by Kessler 
and Roehrs (6), is from pH 4.0 to pH 6.0. 

Variations in the vaginal reaction have been 
studied not only in their bearing on sterility 
but also in their relations to physiological 
ovarian activity and to pathological infection. 

In relation to the ovarian cycle. Graefenberg 
(3) discovered that the amount of lactic acid 
in the vagina is increased just before, during, 
and just after menstruation. He draws the 
conclusion that the vaginal chemistry is to a 
certain extent controlled by the ovaries, some- 
what as the vaginal histology is influenced in 
the cestrus cycle of animals. 

This conclusion appears to us untenable. 
One important source of the vaginal acid is 
mucus contributed by the cervix and acidified 
in the vagina by the action of Doederlein’s 
bacillus. We know that this mucus, while it 
is still within the cervix, shows no cyclic varia- 
tion in its chemistry, and we cannot imagine 
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any way in which ovarian activity could in- 
fluence the vaginal bacteria. In all probability 
the increased acidity observed by Graefen- 
berg is due simply to a larger physiological 
production of cervical mucus, a raw material 
out of which vaginal acid is manufactured. 

In relation to infection. Numerous observa- 
tions have been made upon leucorrhceal dis- 
charges, in which there is, of course, an in- 
distinguishable mingling of cervical and vag- 
inal elements. The general tendency in in- 
fection is toward alkalinity. Kraul and Bod- 
nar (8) found that the foul and purulent leu- 
corrhoea has an alkalinity of pH 8.0, while in 
the milder types of infection the values range 
from pH 6.2 to pH 7.3. Danin (2) suggests 
that an alkaline vaginal reaction may be an 
important finding in the diagnosis of gonor- 
rhoea. 

In relation to sterility. It was formerly be- 
lieved that the semen was deposited at ejacu- 
lation in the posterior vaginal vault, or recep- 
taculum seminis, and that a certain number 
of spermatozoa found their way subsequently 
into the cervix. In other words, all of the 
spermatozoa were thought to remain for a 
time in the vaginal environment. If such were 
the case, the favorable or unfavorable char- 
acter of that environment would naturally be 
a matter of the highest importance, and it 
was so regarded until 15 years ago. 

In 1913 Huehner (4) published his valuable 
experiments in postcoital examination. From 
these he concluded that even the normal va- 
gina is hostile enough to damage spermatozoa 
almost immediately, and that the only sper- 
matozoa which have any reasonable chance 
of reaching the ovum are those deposited at 
ejaculation either directly within the cervical 
canal or at least upon the os externum. If 
this conclusion were strictly correct, then the 
character of the vaginal environment would 
be a matter of no importance whatever so far 
as fertility and sterility are concerned. 

We are not in complete accord with either 
view. Without a doubt the normal vagina 
does damage spermatozoa; one commonly 
finds all of those in the vagina dead within 
an hour or two after intercourse, while in the 
cervix they may live for days. Without a 


doubt also the ideal anatomical relations are 


such as permit direct cervical insemination, 
whereby some spermatozoa avoid the vaginal 
environment altogether; when other anatomi- 
cal relations exist, sterility is the usual result. 
Nevertheless we feel that the vaginal chem- 
istry may play a part in the process of in- 
semination in special cases, when it is either 
less hostile or more hostile than the ordinary. 

If the vaginal moisture is scant and only 
weakly acid, it will of course not damage 
spermatozoa with the same promptness or to 
the same degree as moisture of the usual 
character. Moreover, the vaginal acidity can 
be temporarily counteracted by the deposition 
of a large volume of semen, which is alkaline, 
or by a copious outpouring of the even more 
alkaline cervical mucus. A fortuitous combi- 
nation of circumstances like these may so re- 
duce the hostility of the vaginal environment 
that spermatozoa are able to live therein for 
a considerable time and ultimately to reach 
the cervix in spite of unfavorable anatomical 
conditions. Thus are explained the cases in 
which pregnancy has resulted from vulvar 
ejaculation, without penetration. 

On the other hand, if the vagina contains 
a large amount of intensely acid moisture, all 
of the semen is likely to be contaminated at 
the moment of ejaculation. Even in the pres- 
ence of normal anatomical conditions the cer- 
vix will then receive only damaged sperma- 
tozoa. In cases of this type the antecoital 
alkaline douche has occasionally proved to be 
an effective treatment for sterility. 


MODERN VIEWS ON THE CERVICAL CHEMISTRY 


From the time of Sims it has been recog- 
nized that the endocervical mucus, normally 
favorable to spermatozoa, may under patho- 
logical conditions become so altered as to be 
intensely hostile. Four types of hostility have 
been described: mechanical, bacteriological, 
serological, and chemical. The prevalent the- 
ory with regard to chemical hostility assumes 
that the cervical secretions may be acid in 
some cases and excessively alkaline in others. 

For years we have carried out in sterility 
cases a routine litmus test on the endocervical 
mucus. No excessive alkalinity has been ob- 
served. In occasional cases, however, we have 
encountered an acid reaction. We now believe 
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that in all such cases our test was technically 
faulty, the acid reaction being not that of the 
cervical secretions proper, but that of vaginal 
moisture which either lay just within the os 
externum or was carried in by the litmus 
paper. 

Three years ago a careful study of the cervi- 
cal chemistry in 100 cases was made by Kraul 
and Bodnar (8), who stated that the normal 
reaction of the endocervical mucus ranges 
from pH 6.6 to pH 6.8; in other words, that 
it is faintly acid. They obtained alkaline read- 
ings up to pH 7.3 only in cases of endocervi- 
citis. Such results, entirely at variance with 
ours reported in this paper, are difficult to 
understand except on the assumption that 
Kraul and Bodnar collected the cervical se- 
cretions by a method which allowed consid- 
erable vaginal contamination. In certain par- 
ticulars their results agree with ours: they 
found that the reaction shows no cyclic 
variation and that it is not influenced by 
the amount or the consistency of the endo- 
cervical mucus. 


ORIGINAL INVESTIGATIONS ON 
CERVICAL CHEMISTRY 


A year ago we shared in the common belief 
that the endocervical mucus might vary con- 
siderably in reaction and might at times be 
hostile to spermatozoa by reason of chemical 
abnormality. With a primary view to ascer- 
taining, first, the extent of variation and, 
second, the limits within which spermatozoa 
could survive, we undertook to carry out an 
accurate determination of the hydrogen-ion 
concentration of the cervical secretions. We 
have made 100 observations on 95 different 
patients and herewith report the results ob- 
tained. 

Technique of obtaining secretion. ‘The cervix 
is exposed with a bivalve speculum in the 
usual manner. Its vaginal surface is carefully 
wiped dry with cotton. With another small 
bit of cotton the lower part of the endocervical 
canal is wiped as dry as possible. 

A glass cup, as large as will pass through 
the speculum, is fitted snugly over the tip of 
the cervix. Within the cup a partial vacuum 
is produced by means of a rubber bulb. Suc- 
tion is maintained in this way for 5 minutes. 


When the cup is taken off, several drops of 
mucus can usually be obtained. If an in- 
spissated plug occupies the endocervical canal, 
its removal will be followed by a clear flow. 
The mucus is best picked up with a glass 
syringe which has a nozzle with a bore of 
about 3 millimeters. 

Technique of chemical lest. We use a colori- 
metric method in the determination of hy- 
drogen-ion concentration. The standards are 
buffer solutions designed by Clark and Lubs 
(1), checked by means of hydrogen electrode. 
The indicators are phenol red (for values 
ranging from pH 6.8 to pH 8.0) and thymol 
blue (for values ranging from pH 8.2 to 
pH 9.0). 

Since only a small amount of the material 
to be tested is available, we employ the “spot” 
method. A drop of cervical secretion is placed 
in one depression of a glazed white porcelain 
plate; in other depressions are placed drops of 
several standard solutions. A drop of indicator 
is added to the secretion and to each of the 
standard solutions, and thoroughly mixed by 
stirring with a fine glass rod. The reading is 
then obtained by direct comparison. 

Results. ‘Table I shows in extenso the re- 
sults of our observations. In each of the 100 
cases we have recorded not only the pH value 
of the cervical secretions, but also data on ceér- 
tain factors which, according to our expecta- 
tions at the beginning of this study, might be 
found to have an influence on the cervical 
chemistry. 

The lowest value encountered in the entire 
series of observations was pH 8.0. The highest 
identified was pH 9.0; in one or two cases 
there was a suggestion that the alkalinity of 
the secretions might be even higher, but this 
was not verified because we were not equipped 
with buffer solutions of higher alkalinity. In 
84 per cent of our roo cases the values were 
within the upper half of the range, that is, 
above pH 8.5. 

From the data at hand we are able to for- 
mulate more or less definite conclusions about 
the possible influence on the cervical chemistry 
exerted by the following factors: age, parity, 
hypoplasia, the menstrual cycle, endocer- 
vicitis, and viscosity of the endocervical 
mucus. 
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SHOWING IN ONE HUNDRED CASES THE HYDROGEN-ION CONCENTRATION OF THE 


ENDOCERVICAL SECRETIONS TOGETHER WITH CERTAIN POSSIBLY RELEVANT CLINICAL DATA 
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TABLE I.—Continued 
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61 O.P.D. 184565 30 I ° 12 ° ° 8.9 
62 O.P.D. 169881 29 2 ° 24 ° ° a hey 
63 O.P.D. 99409 34 2 ° 4 ° ° 8.8 
~ 64 | O.P.D. 184825 43 3 ° Postmeno ° ° 8.8 
pausal 
65 O.P.D. 168654 21 2 ° ye o ° 8.7 
66 | O.P.D. 184103 24 2 ° ? i +--+-+ 8.8 
67. | O.P.D. 185242 43 5 ° 16 | Oo Oo 8.8 
~ 68 | O.P.D. 178698 21 I ° 25 +++ +++ ss 
690 O.P.D. 153179 26 3 ° Boo 4 ° ; +++} 9.0 
70 O.P.D. 180024 19 ° ie ~~ Pregnant o.)6|0UW|”~Cé«C , 
71 O.P.D. 186945 41 3 a — = = ee gee 
72 | O.P.D. 186982 43 1 aaa r 8.8 
73 O.P.D. 187228 31 3 ° {-- -} 9.0 
74 O.P.D. 184744 25 2 ° ° 8.7 
os] “O.P.D. 187271 ~ 28 2 ° a7 a 
~ 96 | O.P.D. 187317, 22 ° ° i ae 
~ 97 | O.P.D. 187310 7 31 3 ‘4 a an ee 
“98 | O.P.D. gormat © 63 8 o | Postmeno- | of | of | 88 
pausal 
” 79° oO P.D. 186996 a 20 I a ae t+ ” SB 0 Wea 
“ae O.P.D. 156130 j 32 2 wt AAO 419 is 4 a eee ' 
~~ 81 | O.P.D. 172307 45 2 ° a8 ee ee a a 
~ 82 |OP.D.17258 °° 27 ° ° on! RR RGR te De ee = 
~ 83 | O.P.D.1860988 .  #|  s4 o +4 12 Se ey ee fs. 
| O.P.D. 187344 a ze 2 ° 35 aa a . 8.8 
85 “O.P.D. 153984 aad 29 3 : . - t-  #* oO a 8.8 3 
86 O.P.D. 187357 a 40 15 ° 12 ° 4-44 8.8 
87 O.P.D. 170351 38 ° ° 15 +} i a 9.0 
88 O.P.D. 89440 5° ° o | Postmeno- +--+ = t+ 8.8 
pausal 
~ 89 | O.P.D. 186328 28 1 ° Nursing ° +--+ 8.8 
~ 90 | O.P.D. 187423 _ 33 4 ° 32 r+ ° 8.9 
or | O.P.D. 76510 40 ° ~Postmeno- | 0 i ae 8.8 
pausal 
92. | O.P.D. 183087, —~CSCS~S 27 1 ° 7 Pregnant? | ° f----+ 8.7 
93 “TO.P.D. 187429 25 ° ++ ? ° ° 8.8 
a ae O.P.D. 187436 23 ° ° Pregnant a _ ° 9 
3 mo. 
os. | O.P.D. 185660 a 27 2 ° 7 apneic —= 8.7 
“96~-| O.P.D. 186727 : 21 ° o Pregnant? | +++ ° 8.8 
~ 97 | O.P.D. 187530 33 6 * amas: ? ° ° 8.9 
‘ = O.P.D. 187544 29 I ° 12 ° ° 8.7 
99 | O.P.D. 184744 25 ° 14 + o __ 8.6 
“yoo | O.P.D. 179351 38 oo ° 22 | i ft « 8.9 


Age. On patients aged 19 to 30 years we 
made 56 observations; on those aged 31 to 40 
years, 33 observations; and on those aged 41 
to 63 years, 11 observations. 

Among the group aged 19 to 31 years the 
lowest value was pH 8.0 and the highest was 
pH 9.0; in 86 per cent of cases, the values 
were above pH 8.5. 

Among the group aged 31 to 4o years the 
lowest value was pH 8.0 and the highest was 
pH 9.0; in 79 per cent of cases the values 
were above pH 8.5. 

Among the group aged 41 to 63 years the 
lowest value was pH 8.3 and the highest was 


pH 9.0; in gt per cent of cases the values 
were above pH 8.5. 

Parity. On nulliparous patients we made 
32 observations. Some of these patients were 
unmarried; among those married the sterility 
was due to various causative factors, most of 
which were in no way related to the cervix. 
The lowest value in this nulliparous group 
was pH 8.0 and the highest was pH 9.0; in 
69 per cent of cases the values were above 
pH 8.5. 

Hypoplasia. We made 11 observations on 
patients who showed definite hypoplasia of 
the pelvic organs. In this group the lowest 
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value was pH 8.0 and the highest was pH 8.8; 
only 45 per cent of these cases showed values 
above pH 8.5. While such a finding is sugges- 
tive, we feel that the number of hypoplastic 
cases observed was too small to warrant any 
definite conclusions. 

Menstrual cycle. In 65 of our cases the day 
of the menstrual cycle was known. We made 
14 observations on or before the seventh day; 
19 observations from the eighth to the four- 
teenth day; 17 observations from the fifteenth 
to the twenty-first day; and 15 observations 
on or after the twenty-second day. Among 
the group observed on or before the seventh 
day the lowest value was pH 8.0 and the high- 
est was pH 9.0; in 79 per cent of cases the 
values were above pH 8.5. Among the group 
observed from the eighth to the fourteenth 
day the lowest value was pH 8.0 and the 
highest was pH 9.0; in 79 per cent of cases 
the values were above pH 8.5. Among the 
group observed from the fifteenth to the 
twenty-first day the lowest value was pH 8.0 
and the highest was pH 9.0; in 88 per cent of 
cases the values were above pH 8.5. Among 
the group observed on or after the twenty- 
second day the lowest value was pH 8.2 and 
the highest was pH 9.0; in 8o per cent of cases 
the values were above pH 8.5. 

Endocervicitis. In 35 of our cases there was 
definite endocervicitis of greater or lesser 
degree. Among this group the lowest value 
was pH 8.0 and the highest was pH 9.0; in 
77 per cent of cases the values were above 
pH 8.5. 

Viscosity of endocervical mucus. In 21 cases 
we noted varying degrees of abnormal vis- 
cosity of the endocervical mucus. Among 
this group the lowest value was pH 8.0 and 


the highest was pH 9.0; in 65 per cent of cases 
the values were above pH 8.5. 


SUMMARY AND CONCLUSIONS 


1. ‘The vaginal reaction is ordinarily unim- 
portant in relation to fertility and sterility. 
It is not always negligible, however, for in 
occasional cases an excessive vaginal acidity 
may cause sterility. 

2. The cervical reaction is constantly and 
definitely alkaline, ranging from pH 8.0 to 
pH 9.0, and being above pH 8.5 in about 80 
per cent of cases. 

3. ‘The cervical reaction is not notably in- 
fluenced by age, parity, the menstrual cycle, 
endocervicitis, or viscosity of the endocervical 
mucus. 

4. The cervical reaction in pelvic hypo- 
plasia may possibly be less alkaline than it 
is in normally developed cases. 
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GASTRO-ENTEROSTOMY 


D. P. D. WILKIE, M.Cu., F.R.C.S., EpINBURGH, SCOTLAND 
Professor of Surgery, Edinburgh University 


HE operation of gastro-enterostomy has, 

after a long period of what may be termed 

“established supremacy,” in recent years 
been subjected to a most searching criticism, and 
in the case of some surgeons has been abandoned 
as a surgical treatment for gastroduodenal 
ulceration. It has long since been recognized that 
to employ this operation for the relief of gastric 
disturbances, not associated with organic lesions 
in the stomach or duodenum, is both foolish and 
irrational and can lead only to disappointment. 
It is, however, the unpleasant sequela which may 
follow its use in cases in which organic lesions are 
present that has led many surgeons to reconsider 
their attitude of confidence and complacence in 
regard to its use as the standard operation for 
duodenal ulcer. The occasional occurrence of a 
vicious circle believed, wrongly I think, to be now 
a thing of the past, the ineffective control which 
it gives to a bleeding ulcer of the posterior 
duodenal wall, but above all the incidence of 
peptic ulcer, gastrojejunal or jejunal, have com- 
bined to cast a cloud of suspicion on a surgical 
operation not long since regarded as one of the 
most beneficent in surgery. 

It is often necessary to take stock carefully of 
our surgical practice, and it is as essential to retain 
what is good as to eliminate what is proved to be 
bad. A sane conservatism which will not be 
stampeded by waves of passing fashion, and the 
dicta of those who would be ultramodern in their 
outlook and practice, is as necessary in surgery as 
in politics. If we consider the many tens of thou- 
sands of patients who date their restoration to 
comfort and to health from the day on which they 
underwent this operation, we cannot but recognize 
that it has still a large field of usefulness, and will 
have a permanent place in surgery. That a greater 
discrimination in the choice of the individual case 
in which it may suitably be employed is necessary 
is obvious, and if we can but detect the factors 
which make for non-success we may in time elim- 
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inate in great measure the failures, while not 
denying the unquestionable benefit which the 
operation confers in the majority of cases of 
chronic duodenal ulcer. 


INDICATIONS 


For the old standing ulcer which has led to 
stenosis of the first part of the duodenum and, as 
a consequence, to dilatation of the stomach, 
gastrojejunostomy is the most effective operation. 
For the recurring acute ulcer of the duodenum 
without appreciable stenosis but associated with 
marked gastric hyperacidity, a gastrojejunostomy, 
while often most successful, is less surely indicated 
and in my experience is better replaced by a 
gastroduodenostomy of the Eiselsberg or Finney 
type. As a supplement to the closure of a per- 
forated chronic duodenal ulcer it is, in my 
experience, uniformly successful. In the treat- 
ment of gastric ulcer, when used in addition to 
excision or cauterization of the ulcer, the results 
are good in the great majority of cases. For 
bleeding ulcer of the stomach or duodenum, it is 
an inadequate operation in many cases and a 
direct attack on the ulcer area is to be preferred. 

It goes without saying that in all cases, atten- 
tion to foci of infection in the teeth, tonsils, 
appendix, or gall bladder is essential and no short- 
circuiting operation can of itself make good 
neglect to attend to persistent infective foci. 

In describing the operation of gastrojejunosto- 
my which we employ, I shall try to illustrate in 
some detail certain technical points which we 
have found to be of value, rather than dwell on 
points which are now more or less standardized 
for any gastro-intestinal anastomosis. 


PRE-OPERATIVE TREATMENT 


Any infected teeth which may be present are 
dealt with some weeks before operation. Two 
nights before operation a mild aperient is given; 
the night before operation the bowel is washed 
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out, and 2 hours before operation 20 ounces of 
saline with glucose are given per rectum. Only if 
there is pronounced gastric stasis or if malignant 
disease is suspected, is the stomach washed out 
prior to operation. 


OPERATION 


Anesthesia. In the majority of cases general 
anesthesia, induced with chloroform or ethyl 
chloride and carried on by open ether, is used. 
In weak subjects, twilight sleep and_ local 
anesthesia, supplemented, if necessary, with gas 
and oxygen, are used. In all cases, the outer border 
of the recti and the extraperitoneal tissue along 
the line of incision are infiltrated with a half per 
cent novocain to increase relaxation. 

Abdominal incision. In the majority of cases a 
vertical incision is made through the medial third 
of the right rectus muscle. In visceroptotic sub- 
jects and in older patients, in whom chest com- 
plications may be feared, a mid-epigastric in- 
cision, with relief incisions in the anterior layers 
of both rectus sheaths, is made (Fig. 1). The 
object of this is to allow of easy suture in the 
midline, the suture line being relieved of the 
lateral pull of the oblique abdominal muscles. It 
has the further advantage, in the patient with 
the narrow upper abdomen, of allowing of upper 
abdominal expansion by breathing exercises 
carried out during and after convalescence. The 
closure of this incision is illustrated in Figure 6. 

Assessment. Before deciding on a gastro- 
enterostomy it is essential to determine first of all 
that the pre-operative diagnosis was correct, that 
the ulcer is of the type suitable for the operation, 
and that no other associated or independent 
pathological conditions co-exist within the ab- 
domen. If a duodenal ulcer with stenosis be 
found, the lesser curvature of the stomach is 
examined for a coincident gastric ulcer (found in 
15 per cent of cases), which must be dealt with 
according to its size and degree of penetration. 
If a large penetrating gastric ulcer be found, a 
wide resection, and usually a partial gastrectomy, 
will be called for, as the chance of malignant 
degeneration is a real one. If the gastric ulcer be 
small (less than 1 centimeter in diameter) local 
excision or cautery, followed by gastro-enterosto- 
my, will suffice. 

The gall bladder and appendix are then ex- 
amined and, if showing evidence of disease, are 
removed. Believing as we do that gastroduodenal 
ulceration and gall-bladder and appendix affections 
are intramural streptococcal infections and es- 
sentially the same in etiology, surgical treatment, 
if resorted to, must take cognizance of the entire 


field and deal as effectively as possible with all 
infected foci. 

The state of the other abdominal organs having 
been ascertained, and the desirability of a gastro- 
enterostomy established, the next question is 
whether the ordinary posterior operation can be 
done. There are certain cases in which from the 
configuration of the mesocolon, the distribution 
of its contained vessels, its shrinkage from previous 
inflammation, or widespread adhesions, a posterior 
gastro-enterostomy cannot be placed satisfactorily 
and should not be made. In such cases it is better 
to do a gastroduodenostomy or an anterior gastro- 
enterostomy with a lateral anastomosis between 
the two limbs of the loop. 

Choice of site for the stoma. This constitutes 
perhaps the most important single factor in mak- 
ing for a successful operation. If the stoma be 
made, as it so often is, too far to the left on the 
posterior wall of the stomach, it does not function 
properly when the stomach is full, and does not 
give the duodenum the rest for which the opera- 
tion is designed. The stoma should be placed on 
that part of the posterior wall of the empty 
stomach which lies directly opposite the com- 
mencement of the first jejunal coil. This can best 
be determined by passing two fingers of the left 
hand over the front of the stomach as it lies within 
the abdomen, passing the thumb of the same hand 
over the transverse colon on to the mesocolon, 
and grasping the stomach and mesocolon at a 
point just opposite the first jejunal coil, which is 
located by the thumb and forefinger of the right 
hand. While the left hand still grasps the stomach, 
the mesocolon is made to present in the wound 
and a vertical incision is made with a knife through 
it, scoring the wall of the stomach at this, the 
chosen site (Fig. 2). 

The opening in the mesocolon. It is imperative 
that this opening be adequate. In my practice I 
cannot claim to have had the immunity from 
vicious circle of which so many surgeons boast. I 
have had to operate again for this complication 
in quite a few cases. In practically every one, the 
cause of the trouble has been found to be an 
inadequafe aperture in the mesocolon. If the 
vascular arcade is not sufficiently roomy to give 
ready access to the posterior wall of the stomach, 
it must be divided at its summit between ligatures 
to give greater room. This division, if carefully 
made, does not in any way endanger the blood 
supply to the colon. If in a stunted mesocolon the 
vascular arrangement does not permit of such en- 
largement of the arcade, a condition met with in 
a few cases, all idea of a posterior gastro-enteros- 
tomy should be abandoned and some other 
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Fig. 1. Mid-epigastric incision. The relief incisions in 
the rectus sheaths have been made and the knife is now 
making the central cut. 


procedure adopted. When the stomach is greatly 
dilated, the tissues lax, and the mesocolon expan- 
sive, the edges of the rent in it may be stitched at 
once to the stomach wall well back from the site 
chosen for the stoma. In the average case, how- 
ever, it is more convenient to adopt the method, 
first introduced by Stiles, of making an opening 
in the gastrocolic omentum, bringing the first coil 
of the jejunum through the rentin themesocolonand 
then through the omental opening, and perform- 
ing the anastomosis above the transverse colon 
(Fig. 3). The advantage of this method of access 
to the posterior wall of the stomach is most 
evident in short, stout subjects, but in practically 
all cases it diminishes the exposure of the viscera, 
as the transverse colon may be returned within 
the abdomen during the next stage of the opera- 
tion— the anastomosis. 

The anastomosis. The vertical mark on the 
stomach is identified, and is taken as the line of 
the stoma, which is made in a vertical direction 
across the long axis of the stomach (Fig. 4). Asa 
rule clamps (Lane’s) are employed, but in elderly 
subjects and in those in whom access is difficult, it 
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Fig. 2. Marking the site for the stoma by incising 
through the mesocolon into the stomach wall. 


is often wiser to dispense with them; a little 
hemorrhage and possible soiling during the opera- 
tion are less harmful than devitalization caused 
by clamps to tissues of low vitality or under great 
tension. 

For the suture, tanned catgut No. 00 on an 
eyeless needle is employed, and three layers of 
stitches are inserted. Our custom for many 
years was to use but two layers, but with the 
third layer less postoperative oozing is found. In 
elderly patients and in malignant cases, a fine 
linen suture is used rather than catgut. I will not 
dwell on the individual suture lines more than to 
say that whatever method of suture be employed 
the object must be, while controlling hamorrhage, 
to devitalize as little tissue as possible by light 
suturing. 

Fixation of mesocolon. The anastomosis com- 
pleted, the jejunum, taking with it the stomach, 
is made to retrace its steps, through the omentum 
and lesser sac of the peritoneum, to its original posi- 
tion below the mesocolon. The edges of the rent 
in the mesocolon are grasped in forceps and fixed 
to the stomach, three-quarters of an inch from 
the seat of anastomosis, by catgut or fine linen 
sutures, which bite the submucous coat of the 
stomach and are then tied round the forceps as 
ligatures (Fig. 5). By this means inadvertent 
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The first loop of jejunum has been brought up 


Fig. 3. 
through the rent in the mesocolon and is now appearing 
through the aperture in the gastrocolic omentum. The 
vertical mark on the stomach indicates the line for the 
stoma. 


puncturing of a vessel in the mesocolon is avoided. 
The first jejunal loop is then replaced to the left 
and the omentum drawn over the small intestines. 
A generous Lembert suture of catgut ‘is so placed 
as to invaginate the anterior duodenal ulcer and 
increase the duodenal stenosis. This aids the 
healing of the ulcer and creates a temporary 
difficulty in the duodenal passageway. 

Closure of the abdomen. A double suture of No. 
1 tanned catgut closes the peritoneum and fascia. 
When the end of the wound is reached it is hitched 
and laid aside until the silkworm-gut tension 
sutures, four in number, are inserted. Each of 
these, piercing the skin half an inch from the 
wound margin, is made to pick up the isolated 
linea alba in figure of eight fashion, before being 
brought out at the other side (Fig. 6). The double 
catgut suture is now resumed, this time picking 
up the two strips of linea alba with the attached 
ribbon of anterior layer of rectus sheath. When 
the end of the row is reached, one thread of the 
suture is cut and the knot tied with the two single 
strands. The minimum of knots is thus employed 
and considerable strength is secured with catgut 
which can be readily absorbed. The two rectus 
sheaths are left open, and if the patient strains 
each muscle is seen to bulge slightly forward, 
leaving the suture line almost free from lateral 
pull. The skin having been united by fine silk- 





lig. 4. The stomach and jejunum in position before the 
application of clamps. The lesser curvature of the stomach 
and the proximal end of the jejunum are to patient’s left. 


worm-gut sutures, the four tension sutures are 
tied over a roll of gauze. 


AFTER-TREATMENT 


On return to bed the patient is given heroin, 
grain one-sixth, to ensure rest for some hours 
after operation. Ten ounces of saline with 
glucose (drachm one) zre given per rectum every 
4 hours. No fluid is swallowed by the mouth for 
24 hours. Asa rule the patient vomits some altered 
blood on one occasion on the day of operation. 
Further vomiting is taken as an indication for 
washing out the stomach. The patient is kept on 
a fluid diet for 8 days and is given an alkaline 
mixture along with this. Soft solid food is given 
on the eighth day, and the diet thereafter becomes 
more generous. 

On leaving hospital on the sixteenth day, the 
patient is given a diet-list and a prescription for 
an alkaline mixture containing belladonna. A 
careful regimen for a period of 3 months is advised. 
Should heartburn or other evidence of hyper- 
acidity be complained of during the first few 
weeks, an intensive alkaline and atropin treatment 
is immediately instituted. Our experience has 
been that in quite a notable percentage of cases of 
jejunal ulcer following gastro-enterostomy, the 
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The anastomosis completed and the edge of the 


Fig. 5. 
rent in the mesocolon stitched to stomach, well back from 
stoma. 


patients have complained of acidity and heartburn 
in the early days following operation. If the 
cesophagus is being irritated with acid, the 
jejunum is probably suffering likewise. 

Using the precautions mentioned above, we 
find that gastro-enterostomy is a most valuable 
and gratifying operation in the cicatrizing ulcer 
case. Far from abandoning its use we feel that 
the experience of the last decade has led us to 
realize its extreme utility for a particular class of 
case and its unsuitability and inadequacy in 
others. 

SUMMARY 

1. For cicatrizing duodenal ulcer with stenosis, 

gastro-enterostomy is still the operation of choice. 





Four silkworm- 


Closure of abdominal wound. 
gut figure-of-eight sutures inserted. Catgut suture which 
has closed peritoneum approximating the two sides of the 
aponeurotic ribbon. 


Fig. 6. 


2. For acute recurring, but not stenosing 
ulcer, associated with marked acidity, the opera- 
tion is best avoided. 

3. For gastric ulcer the operation is of value if 
combined with a direct attack on the ulcer. 

4. Correct placing of the stoma is the most 
important point in the operation. 

5. A free opening in the transverse mesocolon 
should be a sine qua non of the posterior operation. 

6. The transomental route of access to the 
posterior wall of the stomach is recommended. 

7. A midline abdominal incision, of especial 
value in operations on visceroptotic subjects, is 
described. 

8. The very great importance of a period of 
dieting and alkaline treatment after operation is 
emphasized. 
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THE TECHNIQUE OF VAGINAL OPERATIONS ON THE 
ADNEXA'! 


UTERINE 


. 


Pror. DR. W. WEIBEL, Pracur, CzeCHOSLOVAKIA 
Director of the German University Gynecological Clinic 


FYNUHE so-called vaginal operations have very 
definite advantages over abdominal opera- 
tions: the patients are spared the disfigure- 

ment of the abdominal incision; the danger of the 

operative procedures is materially diminished; the 
possibility of secondary healing and hernia for- 
mation is avoided; and finally, the period of con- 
valescence is shortened. These advantages are 
especially important to the working woman. To 
be sure, there also exists a great disadvantage in 
that the technique is difficult and can be mastered 
only by much practice and years of experience. 
The advantages of the vaginal operations are 
only of value if the proper selection of cases is 
made. Only such cases which can be faultlessly 
completed per vaginam should be selected. An 








exploratory colpocoeliotomy is only rarely justi- 
fiable. It may be used to determine if an existing 
cyst is free of adhesions or if an adnexal swelling 
has been formed by a tubal pregnancy or a hydro- 
salpinx. The conditions governing the choice of 
cases for vaginal operations include primarily the 
free mobility of the adnexal swelling, that is, the 
absence of adhesions and the exclusion of the 
possibility of malignancy. The size of a benign 
ovarian cyst plays no special réle if it is unilocular. 
Multilocular cysts can also be removed by 
morcellement, if they are not too large. Dermoid 
cysts should not be removed vaginally as in 
their morcellement, pulp and hair may soil the 
pelvic peritoneum and a thorough cleansing of it 
is impossible. It is not expedient to extirpate 


$ 
Fig. 2 Fig. 3 
Fig. 1. The horn and insertion of the round ligament making the tube still more accessible. /. 0., Ovarian 
have been clearly exposed and are easily approachable. — ligament. ° 
t, Tube; p, peritoneum; /, round ligament; v7, vagina. Fig. 3. Exposure of the ovary with its tube. /.0., 


Fig. 2. The round ligament grasped with forceps thus Ovarian ligament; /. s., suspensory ligament; /, tube. 


' The illustrations in this paper have been reproduced from the author’s book: The Gynecological Operative Methods of the School of 
Ernst Wertheim. Berlin: Julius Springer, 1923. Translated by M. Edward Davies, M.D., Chicago 
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Fig. 4 


lig. 4. More complete exposure of the uterine append- 
ages. U, Posterior of uterus. 
Fig. 5. First steps in removal of tube. 


pregnant tubes by this route as they can be torn 
easily and are often limited in their mobility. If 
an hematocele exists at the same time, it is 
always necessary to do a laparotomy. Existing 
inflammatory conditions, even though chronic in 
nature (adhesions, serious exudates, and tuber- 
culosis of the adnexa) contra-indicate the vag- 
inal route. 

There are, however, a number of conditions in 
which the vaginal operation is the method of 
choice. The resection or extirpation of the fal- 
lopian tubes for the purpose of sterilization and 
the resection of a cystic ovary can be easily 
carried out through the vagina. No difficulties 
should arise in the removing of a moderate sized 
diseased ovary in foto. If, through cystic degen- 
eration, it has become too large to pass through 
a colpocoeliotomy incision, it should be punctured. 
If this procedure proves that the ovarian tumor 
is preponderately solid or even suspicious of 
malignancy, the vaginal route should be discon- 
tinued and the operation should be finished by a 
laparotomy. The experienced surgeon is sometimes 
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Fig. 6 


Nig. 5 

lig. 6. The ovary is drawn forward with a single 
tenaculum forceps, the tube with an ordinary forceps, 
until the infundibulopelvic ligament is stretched. 


able to remove a pregnant tube no thicker than 
the thumb, if it is not adherent and if there is no 
clotted blood in the pelvis. The desirability of 
leaving behind the attached ovary naturally 
makes the vaginal work more difficult. All of 
these conditions may be applied to the vaginal 
removal of a hydrosalpinx or hamatdsalpinx. 

A further prerequisite for operating vaginally 
on the uterine appendages is a complete mastery 
of the technique of colpoceeliotomy. It may, of 
course, be done either anterior or posterior to the 
uterus. In the first place, the bladder must be 
separated from the uterus before the plica vesico- 
uterina can be opened. This makes an anterior 
much more difficult than a posterior colpocce- 
liotomy, because in the latter, the abdominal 
cavity is entered directly through the posterior 
vaginal fornix. 

The pre-operative preparations for these vag- 
inal operations are simple. Besides the customary 
disinfection of the vulva, the vagina is scrubbed 
with tincture of green soap and then douched 
with a weak bichloride solution. The patient is 
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lig. 7 (left). The infundibulopelvic ligament may be clamped with a strong curved 
clamp provided with teeth. /. 0., Ovarian ligament; /. 7., infundibulopelvic ligament; 


t, tube. 
lig. &. 


The same procedure as in Figure 7, in reverse order. /. 0., Ovarian liga 


ment; /. 7., infundibulopelvic ligament; ¢, tube. 


always catheterized just before the operation. 
The rectum is emptied by an enema on evening 
before operation. — 
TECHNIQUE 

The opening of the abdominal cavity by the 
vaginal route is accomplished by means of either 
an anterior or a posterior colpocoeeliotomy. The 
technique of colpoceeliotomy will not be de- 
scribed here. The first route may be used for the 
resection or extirpation of the tubes or for the 
removal of an ovarian cyst, the lower pole of 
which reaches into the vesico-uterine space. The 
posterior route is to be preferred if the ovarian 
tumor lies in the pouch of Douglas. It may also 
be used as an aid to diagnosis, as for example, 
in determining whether or not an adnexal swelling 
has been produced by a tubal pregnancy. Minor 
operations on the ovaries and their enucleation 
may be carried out by either route. 

The operations by way of an anterior col poce- 
liotomy are carried out in the following manner: 


After the removal of the forceps from the anterior 
cervical lip, the portio is pushed back as far as 
possible with the finger. Then one ascends the 
anterior wall of the uterus by means of small 
delicate hooks, always keeping to the midline 
until the top of the fundus is brought into view. 
The fundus of the uterus does not have to be 
pulled into the vagina, because such a procedure 
would make the manipulations of the adnexa 
unusually difficult and many times impossible. 
The little hook on the fundus pulls and crowds it 
to one side until the horn of the other side, with 
the insertion of the round ligament and tube, be- 
comes clearly visible and easily approachable 
(Fig. 1). The hook is then removed from the 
uterus and the round ligament is grasped with a 
forceps without teeth and is pulled into view. This 
makes the tube still more accessible so that it can 
be examined carefully by means of two anatomi- 
cal forceps (Fig. 2). To bring the ovary into view 
the tube is pushed a trifle to one side and the 
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Fig. 9 (left). Curved clamp applied to uterine insertion of 
tube and forceps pulling down upon tube. uw, Uterus; /, 
ligament; /, tube. 


ovarian ligament, the insertion of which is to be 
found behind the tubal exit from the uterus, is 
grasped with a forceps. Traction on this forceps 
pulls the ovary into view (Fig. 2). If the ovary 
with its tube, is to be brought into the vagina, the 
ovary is caught with a small hook and gentle 
traction is made, the forceps at the same time 
being released from the ovarian ligament (Fig. 3). 
The ovary and tube now lie in the vagina and 
their pedicle, bounded by the infundibulopelvic 
ligament laterally and ovarian ligament and tubal 
insertion medially, is accessible on both sides. 

If the pouch of Douglas has been opened 
through the posterior vaginal wall, which proce- 
dure can be accomplished with a single stroke of 
the scissors, the ovary is visible in the depths 
of the pelvis. The uterine appendages can be made 
more visible if the intestinal loops are pushed back 
by elevation of the pelvis or, occasionally, by in- 


Fig. 10. Forceps-placed on mesosalpinx so as not to 
include the ovarian vessels in the suspensory ligament. 
o, Ovary; f, fingertip. 


sertion of a hook near one of the uterine horns 
to pull down the fundus, the forceps at the 
same time being removed from the cervix. The 
latter is not always necessary (Fig. 4). The ovary 
can be pulled forward by the insertion of a 
delicate hook. The tube usually follows in foto, 
but if it does not, it can be aided with anatomical 
forceps. The examination of the ovary and its 
resection or its extirpation, which usually in- 
cludes the tube, are exceptionally easy procedures. 
For its enucleation, delicately curved forceps with 
locked tips are used. The ligatures may be of silk 
or catgut. 

Removal of an ovarian cyst is accomplished in 
exactly the same manner, as will be described 
under operations by way of an anterior colpocce- 
liotomy. 

Operations by way of an anterior col pocali- 
otomy: The extirpation or resection of a freely 











88 SURGERY, 





GYNECOLOGY AND OBSTETRICS 





Fig. 11 (left). If the lower pole of the cyst can be made entirely visible by means 
of retractors, the tumor is held from above and punctured with a slightly bent 
trocar. c, Cyst. 

lig. 12. When the wall of the cyst becomes relaxed, it is pulled into the vagina 
by means of a special heavy tenaculum until its pedicle has become freely accessible. 


movable tube is easily performed by an anterior 
colpocactiotomy. The fundus of the uterus is 
grasped with the small hook and is displaced 
anteriorly so that the one horn is brought into 
view. The tube becomes more and more visible 
and can then be drawn forward with the aid of 
twoanatomical forcepsas far as the infundibulum. 
The ovary usually follows it. The tube can be re- 
moved by beginning from the outside and working 
inward or vice versa. In the first place we begin by 
placing two delicately curved forceps on the in- 
fundibulum (Fig. 5), then the mesosalpinx is 
grasped with two more forceps, the latter also 
including the tubal end, if one does not prefer to 
excise a wedge-shaped piece of the uterus con- 
taining the interstitial part of the tube. The deep 
wound made here is repaired in one layer with 
fine silk or catgut. However, one may also begin 
by removing the tube from its uterine end with or 
without the wedge-shaped excision. If the ovary 
is to be left behind, the ovarian vessels must not 
be constricted with the first forceps on the sus- 
pensory ligament. 

Occasionally another method of tubal resection 
may have to be resorted to. This is done by the in- 
sertion of two ligatures of fine silk which are placed 
several centimeters apart and by the excision of 


the portion of the tube between them. This 
method should be used only if, for technical 
reasons, the extirpation of the whole tube is too 
difficult. In the resection, the ovary is first 
fixed with a blunt forceps to the ovarian ligament. 
The abdominal end of the ovary is then grasped 
with a sharp hook or a Kocher forceps and with 
forceps and knife the diseased portion is removed. 
The wound is closed with fine silk or catgut. 
The extirpation of the ovary itself will be 
considered only rarely as the attached tube is 
usually removed with it, thereby making the 
procedure much easier technically. In the extir- 
pation of the adnexa, it is by no means advisable 
to pull the uterus into the vagina, inasmuch as 
accessibility to the field of operation is thereby 
usually made considerably more difficult. In 
order to reach the adnexa, it is necessary to fix 
the round ligament by a blunt-tipped forceps, 
then the tube and ovary are brought forward by 
gentle traction; at the same time the forceps on 
the round ligament are released. Two methods 
may next be followed; one may begin with the 
infundibulopelvic ligament or with the uterine 
horn. The ovary is drawn forward with a single 
tenaculum forceps; the tube is drawn forward 
with an ordinary forceps until the infundibulo- 
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pelvic ligament is stretched. This is illustrated 
clearly in Figure 6. The infundibulopelvic liga- 
ment is pierced from below with a Deschamps 
needle, the thread being pulled out with a blunt 
hook and then tied (Fig. 6). Another method is 
to clamp the infundibulopelvic ligament with a 
strong, curved clamp provided with teeth (Fig. 7). 
A second ligature, if necessary even a third, is 
placed on the broad ligament. The uterine tubal 
end and the ovarian ligament are ligated sep- 
arately. ‘The same procedure may be followed in 
the reverse order, in which case the first forceps 
is applied toward the uterus (Fig. 8). The three 
or four ligatures are not to be cut immediately as 
they serve to pull the stump forward at the end of 
the operation so that it may be carefully inspected. 

An enlarged tube (hydrosalpinx, hemato- 
salpinx, or a beginning tubal pregnancy) should 
be removed vaginally only if it is no thicker than 
the thumb and is nowhere adherent. Only under 
these circumstances can it be removed through an 
anterior colpocceliotomy in toto. The operation 
begins with the removal of the tube from its 
uterine insertion. It is clamped with a curved 
forceps while another forceps is pulling it down- 
ward and outward (Fig. 9). A second, and if 
necessary a third forceps, is placed on the meso- 
salpinx until the last forceps is placed on the 
ligament (Fig. 10) so as not to include the 
ovarian vessels in the suspensory ligament. The 
ovary, here, is left behind unless it, also, is to be 
removed because of disease. It is not advisable to 
undertake this operation by way of a posterior 
colpocceliotomy as the accessibility of the tube is 
essentially more limited than by the anterior 
route. An ovarian cyst with its lower pole in the 
posterior cul de sac should be operated upon by 
way of the posterior route. If, on the other hand, 
it lies in the vesico-uterine excavation, the cyst 
can be more easily extirpated by way of an 
anterior colpocceliotomy. Finally, it often occurs 
that a tumor is found high up in the false pelvis, 
perhaps very movable on a long pedicle. One 
tries then, under anesthesia, to push it into the 
true pelvis. It is then removed either through an 
anterior or posterior colpocceliotomy, whichever 
proves to be the more accessible. 

If the lower pole of the cyst can be made en- 
tirely visible by means of retractors, the tumor is 
held from above and punctured with a slightly 
bent trocar (Fig. 11). The pressure from above 


is then stopped so that as little fluid as possible 
escapes into the pelvic cavity. When the wall of 
the cyst becomes relaxed, it is pulled into the 
vagina by means of a special heavy tenaculum 
(Fig. 12) until its pedicle has become freely 


accessible. The tube, of course, comes along with 
it. The pedicle is secured with several curved 
clamps or ligated directly by several ligatures. 
This procedure applies to an anterior or posterior 
colpoceeliotomy. If, however, the lower pole of 
the cyst does not lie in the true pelvis, only the 
route anterior to the uterus should be considered. 
By means of a long forceps the round ligament is 
gradually pulled downward until the pedicle of 
the cyst becomes visible behind it. It can now be 
clamped by placing one forceps above the other 
as it is being pulled into view. The uterus is 
pushed back with a long retractor, at the same 
time, the pedicle is pulled downward until the 
lower pole of the tumor appears. This is steadied 
by means of traction on the pedicle forceps and 
pressure from above through the abdominal wall. 
It can then be easily punctured with the trocar. 

The closure of an anterior colpocceliotomy 
wound is made in the following manner: The 
peritoneum is completely closed. The vaginal 
incision, however, is only partially sutured. The 
space between the peritoneum, bladder, and 
uterus is drained for one day by a gauze strip. 
Here, blood coagula may occasionally stagnate, 
and fever may set in. If this occurs, the cavity can 
be easily emptied with the finger or with an 
instrument. The posterior colpocceliotomy is 
completely closed in one layer in uncomplicated 
cases. If adhesions which bleed are found in the 
cul-de-sac of Douglas, or if the peritoneum has 
been contaminated by blood, etc., the posterior 
cul-de-sac is drained by gauze, or better still, by 
a glass tube as thick as the small finger. This 
should be left for 5 or 6 days. The patient re- 
mains in bed 5 days after the operation. 

The technique of an anterior colpocceliotomy is 
not easy and a surgeon who has not had much 
experience with it will, under certain conditions, 
miss the right layer between the bladder and the 
uterus. If he keeps too near the uterus, he will 
get no farther, or in the reverse case, he will 
invade the bladder. Injury to the bladder should 
be repaired in two layers with catgut, and a re- 
tention catheter should be left in for one week. If 
the opening into the pouch of Douglas is made too 
far forward, the peritoneum does not appear. 
The scissors detach it from the uterus more and 
more until finally the abdominal cavity is invaded 
far upward. If the incision is made too far 
posteriorly, it opens the rectum. This is a far 
more unpleasant complication than an injury to 
the bladder. The repair of the injury by two 
layers of catgut covered over with vagina or 
peritoneum, and absolute rest of the intestines for 
5 days are necessary for a smooth convalescence. 
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TREATMENT OF FRACTURES WITH THE EQUILIBRATED SWINGING 
TRACTION APPARATUS’ 


Dr. H. P. WIJNEN, AmsTeRDAM, HOLLAND 
Assistant Surgeon, Prof. Dr. W. Noordenbos’ Surgical Clinic, Amsterdam University 


T present the traction apparatus devised by 

Dr. Metz of Amsterdam is known through- 

out the world as the “ Balkan frame,” but 

no one knows how this name originated. The fact 

is that Dr. Metz first used this frame in 1898 and 

described it in 1903. A Dutch ambulance unit 

brought it to Serbia, where it drew the attention 

of the French and Americans and was adopted 

under the name of the Balkan frame. Later on it 

was modified by Blake, Gasette, Desfosses, and 
Charles-Robert, and finally by Sinclair. 

Figure 1 shows original treatment devised by 
Metz for fractures of the femur. The frame 
shown was used for some time in the Coolsingel 
Hospital at Rotterdam by Dr. van Stockum. 
The patient sits on an elevation raised from 40 to 
45 centimeters above the bed. Pillows stayed by 
wooden partitions, which are omitted in the pic- 
ture, are placed at both sides of the patient and 
at his back. An adhesive plaster traction dressing 
with a modification according to Metz is applied 
in the usual manner. The essential part is then 
the suspension. The entire limb is suspended by a 
cord supporting thigh and leg separately. The 
knee is left free of bandage so as not to impede 
motion. A narrow flannel roller bandage is 
wound in a spiral around the traction dressing. 
Rings are fastened to this bandage. Each of the 
rings by itself is again fixed with two safety pins. 
One continuous cord is run alternately through 
the rings and through a row of pulleys in such a 
way that the cord begins at the most proximal, 
and endsat the most distal, ring. The lowest row of 
pulleys in their turn are suspended from a higher 
row of pulleys and these in turn are suspended 
from one pulley placed still higher. The upper- 
most pulleys are suspended by means of a_ cord 
which runs through two pulleys screwed into the 
wooden frame (Fig.1). In daily use this appara- 
tus was called a “ship dressing.” 

Three factors contribute toward traction: (1) 
The weight suspended to the adhesive plaster 
straps. (2) The weight of the leg, directed 
obliquely down at an angle of 20 degrees. (3) 
The horizontal components of the forces acting 
upon the cords suspended in an oblique direction. 

Without sufficient countertraction the patient 
would not be able to stand this traction. The 
countertraction is supplied by three factors: (1) 


The uninjured leg, upon which the patient may 
push himself off against a buffer. (2) Friction 
of the pelvis on the seat. (3) A woollen sling 
around the sound groin fastened to the head of 
the bed. This will cause the pelvis to take a some- 
what oblique position, so that the injured leg is 
pulled in abduction. With fractures of the thigh 
below the trochanters, this position is of great 
value and an apparently insufficient abduction 
will in fact come up to the demanded require- 
ments in all respects. 

The sitting or semi-sitting posture possible 
with this arrangement is a great advantage espe- 
cially for aged patients as it tends to prevent the 
development of pneumonia. In this position the 
hip joint is at all times in semiflexion. Nursing 
is much simplified because the patient soon 
learns to lean upon the well leg and is able at the 
same time to raise himself by means of the hand 
grip above his head. By means of active move- 
ments of the whole body such disagreeable and 
often life-endangering complications as pneu- 
monia and thrombosis are prevented. 

The row of metal rings fastened by the bandage 
may be transposed laterally, so as to cause an 
inward rotation of the whole limb. By displac- 
ing the rings, one can arbitrarily modify the rota- 
tion. 

The part of the cord to which the leg is sus- 
pended runs distally in a more oblique direction 
than the part serving to suspend the thigh. This 
results in a slight bending of the limb at the knee. 
Metz’ model was gradually modified by us so 
that the knee could be moved actively as well as 
passively. 

After some time suspension by means of pulleys 
was replaced by suspension of the extremity to a 
long lath, about the length of the whole limb. 
A row of small screw eyes was affixed to the side 
of the lath which faced the limb. The cord was 
laced through these screw eyes instead of through 
the pulleys. In this modified and simplified 
form, the suspension and traction frame (with 
adhesive plaster straps) was used in Rotterdam 
for many years. Our next modification consisted 
in dividing the lath in two so that the thigh 
and the leg were each suspended separately to a 
shorter lath. 

This measure was taken to procure greater 


1 Demonstrated before American visitors at Amsterdam on June 19, 1926. 
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movement in the knee joint. The wooden frames 
were placed over and around the bed. 


EQUILIBRATED SWINGING TRACTION APPARATUS 
ACCORDING TO NOORDENBOS 


Different alterations of the original Metz 
suspension and traction frame gradually gave 
rise to the present equilibrated swinging traction 
apparatus according to Noordenbos. The wooden 
frame which was at first placed outside the bed 
was replaced by metal arches screwed upon the 
sides of the bed. At present we sometimes 
suspend the limb from a lath, but more frequently 
we use one or two small hammocks for this pur- 
pose. The lath or hammock is no longer tied to 
the arch which is fastened to the bed. In order 
to make sure that passive and active motion will 
be possible to an ample degree, the limb is 
brought into a swinging condition. The cord 
bearing the lath or the hammock is not attached 
firmly to the arch, but is run on two pulleys, one 
end of the cord being fastened to the arch and 
the other end attached to a weight which will 
keep the limb in equilibrium. The limb is thus 
suspended in a swinging, perfectly balanced 
position and an unlimited opportunity is afforded 
for motion. Generally two arches and two ham- 
mocks suffice to keep the leg in the swinging 
position. The pulleys are screwed upon the 
arches in such a way that the weight cannot 
possibly hit the patient if the cord to which it is 
suspended should accidentally break. One great 
advantage of this apparatus is that it can be made 
to fit any type of fracture, and the patient, 
together with his bed and the entire apparatus, 
may be easily moved to a balcony, out in a 
garden, or transported to the X-ray laboratory. 

We have finally abandoned the use of adhesive 
plaster traction and have substituted direct 
skeletal traction with a nail, according to the 
Codivilla-Steinmann method. This has made it 
possible to reduce every shortening. Continued 
traction with relatively little weight has proved 
entirely sufficient, but uninterrupted traction is 
of the utmost importance not only to attain cor- 
rection of the shortening but also to keep the 
fragments in proper alignment. 

For the treatment of fractures the validity of 
a method was at first judged according to the 
quantity of callus which was formed. Now we 
are convinced that an excessive formation of 
callus is undesirable. This extreme quantity of 
callus may be very injurious to the function of the 
limb, either in a direct mechanical way by 
pressure on the muscles in the case of localization 
close to the joints, or more indirectly by pressure 


on the nerves or blood vessels. When the con- 
tinued traction treatment is applied, callus 
luxurians is generally not observed and, accord- 
ing to Bardenheuer, this phenomenon is to be 
imputed to the decrease of the interfragmental 
pressure. It seems reasonable that the proper 
reduction, which generally comes about with 
this direct skeletal traction, also has a part in the 
production of callus. 

No other treatment permits the use of such 
a small bandage and allows so much freedom 
of motion. With nail traction the entire limb, 
even at the site of fracture, is uncovered and 
may be examined and palpated at any time. 
These advantages are due to the small point of 
application of the direct skeletal traction by 
means of a Codivilla-Steinmann nail. 

In general it may be said that the nail causes 
no pain at all or only slight pain, even with active 
or passive motions of the injured limb. 

Semiflexion, according to Percival Pott, is as 
indispensable to correct displacement as uninter- 
rupted skeletal traction. Semiflexion is not only 
the position in which the flexors and extensors 
are in equilibrium, but also the position in which 
the total strain of the flexors and extensors 
together is least. In physiological equilibrium 
the tube of the soft parts is circularly and equally 
stretched. When the shortening has been reduced 
by continued traction, a lateral pressure, which is 
conducive to a gradual reduction, may be used. 

In the position of semiflexion the total strain 
of the flexors and extensors is least so that a 
minimum weight is sufficient to reduce the short- 
ening. The value of a position in which the limb 
swings freely but is fastened so as to hang on 
to one fixed point, according to Sauter, has been 
recognized for a very long time. We find it to be 
the next improvement in the Metz frame, because 
here part of the serviceable effect is no longer lost 
through friction of the limb against the bed or a 
splint. Moreover, a few, however very slight, 
motions are possible. In the equilibrated swing- 
ing traction apparatus according to Noordenbos 
the active motions are possible to the fullest 
extent. Here no part of the dressing ever covers 
any joint. The whole limb is freely suspended 
and swings in equilibrium. The limb’s own 
weight has been eliminated, so that even the 
slightest muscle contractions cause some motion 
in the joints. 

At the same time the suspension in narrow 
hammocks permits convenient nursing of the 
wound in compound fractures without the 
necessity of any changes in the swinging traction 
apparatus itself. 
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In view of our modern conceptions of the 
different requirements of the treatment of frac- 
tures, such as the desirability of a good anatomical 
result and the possibility of active motion, the 
equilibrated swinging traction apparatus is en- 
tirely satisfactory. It is needless to say that we 
do not mean by this that the anatomical result 
of all kinds of fractures may be called perfect. 
Neither is this in the least necessary for a good 
functional result. However, a displacement so 
serious as to impede the use of the limb later 
on cannot continue to exist when this method is 
applied. One may also bestow a great deal more 
care upon the encouragement of active motion and 
the execution of passive motion than was formerly 
possible. It is amazing to see how slight active 
motions may be executed only a few days after 
the application of the equilibrated swinging trac- 
tion apparatus. The pain dependent on the 
fracture disappears almost instantly after trac- 
tion is instituted. Simultaneously the shortened 
muscles are restored to their physiological length 
and the concentric pressure of the tube of the 
soft parts quickly causes absorption of the 
hematoma. 

The swinging position and the slight active and 
passive motions made from the beginning of the 
treatment promote the circulation of the blood. 
Because of the continual traction, active motions 
are soon possible and do not in the least en- 
danger the retention of the fragments. As venous 
circulation is secured by the high position and 
suspension, oedema is practically prevented and 
the much-dreaded complication of thrombosis 
is less likely to appear. The formation of scar 
tissue of the tender parts at the site of fracture 
will be minimized, atrophy due to inactivity 
cannot result, and no stiffening of the joints 
occurs. 

We point emphatically to the fact that active 
motion benefits the callus. Allison and Brooks 
compared callus with atrophic bone. Active mo- 
tion executed in moderation will not irritate the 
young callus and cause overproduction, but will 
quickly cause it to ripen into bone. The amount 
of time required for bony union is not prolonged, 
as our own experience has shown. At first we 
feared that the duration of treatment, more 
especially the appearance of bony union, might be 
prolonged by the execution of some active mo- 
tions from the beginning, but this fear proved to 
be unfounded. According to Blake and Schwarz 
the period in which bony union is accomplished 
is even shorter when active motions are executed 
than with immobilization. With this treatment 
the callus production is minimal but sufficient. 


Care must indeed be taken to diminish the 
weight as much as possible as soon as the over- 
riding has been corrected. With evident diastasis, 
some danger of delay in the bony union actually 
exists. With intra-articular fractures, early 
active motion is of the utmost importance. 
Immobilization, in the case of hemorrhage in the 
joint, will cause fibrinous adhesions, which will 
at length become fibrous. Intra-articular fibrous 
bands lead to bony ankylosis. Active motion, 
however, causes the blood to be absorbed quickly 
and keeps the joint in a supple condition. 

The equilibrated swinging traction apparatus 
is of vital importance for fractures attended with 
vascular or nerve lesions. Its services were in- 
valuable with our treatment of these dreaded 
forms of fractures. Traction and suspension with 
perfect balance are displayed to their full value 
and show themselves to be valuable therapeutic 
expedients in cases in which one has to treat 
serious disorders of the circulatory system or 
threatening paralyses. 

The suspension of the injured limb in non- 
constricting hammocks leaves scarcely anything 
to be desired. Therefore nowadays better results 
may be obtained than formerly for compound 
fractures with large wounds. Aided by a scrupu- 
lous antisepsis, we can with the equilibrated 
swinging traction apparatus treat the wound in 
many cases as though there were no fracture and, 
reversely, nurse the fracture as though there were 
no wound. While treating compound fractures 
we are no longer merely satisfied when infection 
and sepsis are prevented, but we also require 
healing of the fracture with perfect anatomical 
and functional results. 

The equilibrated swinging traction apparatus 
is simple, and can be adjusted quickly. We con- 
struct the whole apparatus for equilibrated sus- 
pension and traction so that it is fixed to the bed. 
This makes it possible to move the patient out 
on a balcony or out of doors. When several 
patients with fractures are being treated it is 
wise to nurse them together in one ward. One 
patient then teaches another how to make active 
motions and a spirit of mutual encouragement 
prevails. 

As the function of a limb may influence a 
patient’s whole life, the fact that the equilibrated 
swinging traction apparatus necessitates treat- 
ment in a hospital should not be considered as a 
serious disadvantage. From a social point of 
view the very best treatment is the least expen- 
sive because invalidity is prevented. Fractures 
should be treated with the utmost care in well 
equipped hospitals. 
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The possibility of infection through the 
Codivilla-Steinmann nail is certainly not imagi- 
nary, but with careful and expert handling of the 
nail the danger of infection is limited to a single 
exception if not entirely excluded. To illustrate 
this we mention the following laboratory experi- 
ment. 

In patients treated with the Codivilla-Stein- 
mann nail, cultures were made from the secretion 
of the canal. At the same time cultures were 
made from the bone and from the soft parts. 
These cultures all remained sterile. It was, more- 
over, shown by our experiments that the nail 
could be left in the bone for a considerable time 
if no infection occurred. The small wounds 
caused by the nail often heal in 2 days. 

Doubtless a manifold control with roentgeno- 
grams is necessary with this method of treatment 
and makes admittance to a hospital for fracture 
treatment all the more desirable. 

OUTFIT 

We use practically the same instruments as de- 
vised by Steinmann. In Professor Noordenbos’ 
clinic small modifications have been made. In 
the first place a nail of rustless material is now 
used. It is quite as elastic and is scarcely im- 
paired during the long period of traction. How- 
ever, the point of the nail sometimes bends while 
it is being introduced. The sharp point of the nail 
has therefore been made somewhat blunter, but 
it retains its quadrangular shape (Fig. 2). 

Linnartz advocates the desirability of giving a 
triangular shape to the nail point. 

To introduce the nail according to the Stein- 
mann method, the handle chiefly is used. One 
piece nails are exclusively employed. The length 
of the nails varies from 20 centimeters to 5 centi- 
meters with a corresponding diameter varying 
from 4 centimeters to 2 millimeters. The nail 
should project 2 to 3 centimeters outside the skin 
of the limb on both sides. To this end the 
diameter of the limb is measured with a pair of 
compasses at the spot where the nail is to be 
introduced. A nail of the desired length may 
then easily be selected. At present we have 4 
different kinds of stirrups which fit these nails; 
that is to say, in addition to the original appara- 
tus according to Steinmann, there are three 
different sizes which correspond to the length of 
the nails. The fourth kind of stirrup is exclusively 
designed for nails that have to pierce through 
the distal end of the tibia. The blades of this 
apparatus are 5 centimeters longer and the long 
section is entirely straight. This gives ample 
room for the foot. 


DISINFECTION 


The whole limb is washed and shaved. The 
skin is separately disinfected along a zone extend- 
ing circularly around the limb and 24 to 15 centi- 
meters wide, in proportion to the diameter of the 
limb at the site of the nail. A solution of 5 per 
cent picric acid in 96 per cent alcohol is used for 
the last disinfection. The area is then covered 
with sterile towels. as for a major operation. The 
surgeon puts on a sterilized coat and rubber 
gloves. All the instruments are sterilized by 
boiling. In fact the whole procedure is carried out 
in a no less elaborate way than would be the case 
for a major operation. 


ANAESTHESIA 


Preferably a general anesthesia is used (ethyl- 
chloride, ether). Ina few cases local anesthesia 
may be applied when narcosis is undesirable. 
One should also bear in mind that with some 
patients, the nail may be introduced without 
any anesthesia. 

INSERTING THE NAIL 

While the nail is being inserted the hematoma 
at the site of the fracture should be carefully 
avoided on account of the danger of infection. 
Furthermore the nail must on no account be 
inserted through the medullar cavity, but should 
transpierce the spongiosa. Obviously the nail 
should be outside the joint and the capsule. It 
is of great importance to avoid the epiphysis, so 
that growth disorders will not be provoked. 
Moreover, the nail might gradually cut across 
without meeting with any resistance. 

Large wounds or inflammatory skin affections 
are contra-indications to the insertion of a nail. 
In such cases the nail will have to be driven more 
distally through the limb. 

Different methods are used for driving the nail 
through the bone. When this transpiercing is 
done by means of a hammer, the fragments may 
be shifted and involve the risk of spreading the 
hematoma. Besides, it may be difficult to keep 
the desired direction. The nail may be caught in 
a hand drill or an electric drill. It is best, how- 
ever, to use the handle and to bore the nail 
through the bone by hand. In case of consider- 
able overriding, one should retract the skin proxi- 
mally on both sides before introducing the nail 
so that it will exert no pressure upon the distal 
edge of the opening in the skin as soon as the 
shortening is reduced. 

Previous incision of the skin and of the soft 
parts as far as the bone is not recommended. It 
was considered an improvement because the nail 
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would not come into contact with the skin when 
this incision was made. But if the incision is 
small, contact between nail and skin is almost 
unavoidable and if the incision is larger, bacteria 
may penetrate the interior all the more easily 
from the outside, along the nail, because a breach 
remains. The previous drilling of a canal through 
the bone is a needless procedure not altogether 
devoid of danger. Since the bone drill is re- 
moved and the nail is then inserted, the danger 
of infection is great. 


THE NAIL BANDAGE 

Around the two nail ends we apply vioform 
gauze and then on top of this a small square piece 
of sterile gauze is tagged over the nail ends. This 
dressing is then fixed with a sterile bandage. The 
nail should be entirely covered by the bandage 
from the skin to the stirrup. 


TREATMENT OF THE NAIL 


An infection around the nail usually becomes 
manifest only after some time. Therefore. it is 
improbable that the infection originates immedi- 
ately after insertion of the nail when an accurate 
and aseptic technique is applied. ‘The utmost 
care should therefore be taken during the entire 
treatment with the nail and the supervision should 
not be left to nurses. 

Every week the bandage should be removed 
with sterile instruments and the skin surrounding 
the nail as well as the nail itself should again be 
disinfected. ‘The small border of dried wound 
fluid around the nail should be carefully removed 
and the area cleaned with sterile gauze soaked in 
a solution of picric acid in alcohol. Then the nail 
is again dressed with vioform and sterile gauze. 


REMOVING THE NAIL 


The stirrup and the bandage are removed with 
sterile instruments. All wound fluid is wiped off 
one of the nail ends; at the same time the latter is 
thoroughly cleaned with sterile gauze soaked in 
the alcoholic solution of picric acid. The sur- 
rounding skin is also disinfected. After the picric 
acid solution has dried, the entire procedure is 
again repeated. 

Now the nail may be pulled out of the bone 
with tongs. In the presence of infection the nail 
is found to be entirely loose. Immediately after 
removal of the nail a small quantity of wound 
fluid is released. Thereafter, both nail wounds are 
disinfected and covered with an antiseptic band- 
age. These wounds always heal quickly when no 
infection has appeared during traction. The in- 
fection of a nail canal is either the result of an 


insufficiently antiseptic after-treatment or of an 
error in asepsis during insertion and is, of course, 
avoidable. 

Although infection is extremely rare and is 
founded on an error which might have been 
avoided with better care, the danger of infection, 
slight though it may be, remains the weak point 
of the method. Yet it may be asked: Where in 
operative abdominal surgery does one find an un- 
failing method which never results in a disagree- 
able complication or warrants a mortality of o 
per cent? 

However disagreeable a sinus after nail traction 
may be, we should consider that the functional 
and anatomical results rarely leave anything to 
be desired. After all a sinus or, what is worse, 
a slight infection is more easily treated and 
healed than is an ankylosis, a shortening, an 
atrophy, or a deformity. Besides, the disorders 
which are liable to appear after osteosynthesis, 
according to Lane, are much more serious in their 
results than the slight inflammations of a nail 
canal. 

Now we shall consider the application of the 
equilibrated swinging traction apparatus to dif- 
ferent forms of fractures. The fracture that has 
caused much trouble in treatment throughout all 
ages is the fracture of the femur. We may justly 
consider the results of these fractures as our chief 
criterion for every method of fracture treatment. 


FRACTURE OF THE FEMUR 


The accompanying figures (3a and 3b) show 
how the patient is treated in a semi-sitting posi- 
tion. Here one recognizes a subdivision of Metz’ 
method which has been retained by us. This pos- 
ture secures a semiflexion in the hip joint. 

An elevation as wide as the bed and of a length 
of 60 centimeters and a height of 40 to 45 centi- 
meters is placed on the mattress of an ordinary 
bed. Wooden partitions supporting the pillows 
against which the patient leans are placed behind 
and partly at the sides of this “sitting piece.” 
These partitions are caught between the head of 
the bed and the “sitting piece”; the partitions 
are connected by means of hook and eye. ‘Two 
handgrips are suspended over the patient’s head 
and fastened to an arch (omitted in the illustra- 
tion) entirely similar to the arches to which the 
limb is suspended. The arches are screwed upon 
the bed. With the aid of these handgrips the 


patient may lift himself and at the same time lean 
upon the uninjured limb. During treatment this 
arrangement is of great value as it constitutes an 
aid in nursing and allows the patient to obtain 
general body exercise. Although the patient is 
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confined to his bed, he need not in the least lie 
quietly but may practice salutary gymnastics as 
much as he likes. 

For aged patients recumbency in an enforced 
position is thus entirely eliminated and life-en- 
dangering complications such as pneumonia and 
thrombosis need not be feared. While the patient 
raises himself by his hands, deep respirations must 
inevitably be made. The muscles of the abdomen 
and of the back, seldom or never brought into 
action with other methods of treatment, are used 
repeatedly. 

The patient suffering from fracture of the femur 
is treated with a nail which is inserted supra- 
condylarly, according to the Codivilla-Steinmann 
method. We, however, insert the nail from the 
medial side, that is to say, a finger’s breadth proxi- 
mally and a finger’s breadth anteriorly to the 
adductor tubercle. While the nail is being in- 
serted the angular displacement is reduced 
through manual traction on the foot. Meanwhile 
the limb is not flexed at all, or only slightly, at the 
knee. It is of the utmost importance to insert the 
nail perpendicularly to the axis of the thigh and 
not perpendicularly to the axis of the femur. The 
femur has an eccentric position in relation to the 
axis of the soft parts of the thigh. If the nail is 
inserted perpendicularly to the axis of the femur 
it will, as soon as traction starts, occupy a position 
perpendicular to the axis of the soft parts. This 
causes pain and a persistent angular displacement. 
Another disadvantage accompanying a faulty 
manner of inserting is manifested less distinctly, 
that is, the nail shifts its position gradually. The 
cause of this complication is generally not recog- 
nized. Therefore one often finds in the literature 
advice to slide small cases on both sides over the 
nail ends. These cases are made of cardboard, 
wood, or metal and rest against the bandage. As 
soon as the nail begins to move, the apparatus 
fixed to the nail pushes against the case and the 
nail is stopped. In the most favorable instances 
the pressure of the case is painful and frequently 
results in ring-shaped decubitus. Therefore these 
cases have been provided sometimes with a disk 
in order to distribute the pressure on the skin over 
a wider surface. At first we applied similar cases 
and disks, but we have abandoned their use on 
account of the occurrence of decubitus. If the 


technique is faultless, shifting of the nail does not 
occur. 

Persistent angular displacement of the frag- 
ments, also a result of a faulty mode of inserting 
the nail, may be combated by a separate and un- 
equal strain at both nail ends (recommended by 
Schepelmann, Linnartz, Baum, and others). 


The essential feature of our method consists 
of the combining of continued direct skeletal trac- 
tion with separate equilibrated suspension of the 
thigh and the leg. 

To the foot of the bed a pulley is applied which 
can be moved along a vertical bar to any desired 
height. Over this pulley runs the cord to the 
apparatus fixed to the nail from which the trac- 
tion weight is suspended. ‘The limb, entirely 
washed and shaved, is first wrapped in sheet 
wadding and then covered with a flannel bandage 
extending from the toes to the knee; the heel re- 
mains uncovered. Around this dressing is again 
carried the narrow roller bandage provided with 
rings. One ring is placed on the dorsum of the 
foot and five or more rings are placed on the leg. 
The desired degree of inward rotation is obtained 
by placing the rings more or less laterally (Metz). 
The rings are fastened with safety pins. If the 
limb does not show the least disposition to roll 
outward or inward, the simplest manner of sup- 
porting the limb consists in the use of a small 
hammock. The ring dressing is applied in those 
cases in which a tendency toward inward or out- 
ward rotation exists. 

Through the rings we lace one cord connecting 
the leg with a wooden lath provided with screw 
eyes. By means of a cord this wooden lath is 
connected with a weight exactly as heavy as the 
leg. Often the foot is kept up by a separate cord in 
order to prevent a talipes equinus. 

The leg and the thigh hang completely apart on 
to two arches immovably fixed upon the bed. The 
thigh is suspended in a rough linen hammock. 
Two wooden laths each provided with two screw 
eyes keep this hammock in an expanded position. 
In order to prevent the formation of wrinkles, 
heavy linen is used, and its two upright sides are 
provided with exceedingly narrow iron splints. 
These splints are as long as the width of the ham- 
mock and continually keep the hammock suf- 
ficiently expanded. 

For a long time, hammocks have been used in 
the treatment of fractures. As far as we know, 
Mojsisovics was the first to use a cloth hammock. 
To prevent the unequal and troublesome pressure 
of wrinkles he put a splint between the leg and 
the cloth, thus obtaining a smooth bottom-layer. 
However, such hammocks will prove to be con- 
stricting after a time. 

We employ two metal instruments just as long 
as or a little longer than the diameter of the ex- 
tremity. These instruments are placed crosswise 
between the ends of the hammock and make of it 
a widely opened gutter, so that no more than half 
the circumference of the leg at most will come into 
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contact with the hammock. Generally a folded 
towel, sometimes containing a pad of cottonwool, 
is put under the leg. The figures show how the 
hammock for the thigh, as well as the lath or small 
hammock for the leg, are suspended to a separate 
arch by means of a cord and pulleys. Both the 
weights to be fastened to the cord should be just 
as heavy as the thigh and the leg. 

Now the whole leg has the agreeable and greatly 
desired position of semiflexion according to 
Percival Pott. The degree of flexion of the knee 
and hip joint varies according to the seat of the 
fracture. ‘The average flexion in both joints 
amounts to from 30 to 40 degrees. Besides, in this 
position the distal fragment is brought in the axis 
of the proximal fragment, after the classical 
precept. The patients may be encouraged to 
make active movements without danger. The 
pain warrants the execution of only gentle motion. 
Nothing is more conducive to obtaining a rapid 
bony union than these slight but frequently 
executed motions. 

Uninterrupted traction assures success in the 
retention of the fragments, in the reducing of the 
shortening, and, in case a nail is inserted perpen- 
dicular to the axis of the soft parts, in the exact 
anatomical alignment (re-axiation) of the frag- 
ments. Our attempts to reduce lateral displace- 
ment entirely did not always succeed. 

When the formation of callus begins, the patient 
may somewhat increase the amplitude of his mo- 
tions. The function already performed by the 
young callus promotes bone formation. Circula- 
tion is in no way impeded by the dressing and is 
stimulated by the active motion. This again has 
a favorable influence upon bone formation. We 
point once more to the great utility of active mo- 
tion also from a psychological point of view. The 
patients have the feeling of being able to con- 
tribute to their recovery and the disheartening 
sensation of being ill and helpless in bed is not felt 
so keenly. The patient very quickly regains self 
reliance. His morale is most favorably strength- 
ened by the continual increase of the degree of the 
excursions of the active motions and this causes 
him to perceive progress subjectively. In spite of 
the long duration of the treatment patients remain 
cheerful, and full of confidence in the future and 
in the method that enables them to contribute 
toward recovery. Every degree of increase in the 
amplitude of the motions is noted with joy, and 
the patients are always anxious to demonstrate 
their progress. Active motions are not painful. 


If the contact of the nail with the soft parts be- 
comes sensitive or painful we choose another 
point of insertion for the nail. 


Massage is possible but generally superfluous 
while the patient is still in the equilibrated swing- 
ing traction apparatus. The hematoma is rapidly 
absorbed, because circulation goes on under maxi- 
mally favorable circumstances. (Edema and a 
collateral effusion into the adjacent joint are also 
rapidly absorbed. 

This apparatus satisfies the highest require- 
ment, for the entire patient is treated and not 
only “a fracture complicated by a patient,” as 
was tersely expressed by Allison and Brooks in 
their criticism of the old immobilization methods. 
There is no need of countertraction because of the 
light weights necessary to reduce the overriding 
with direct skeletal traction. It is sufficient that 
the patient may push himself off against the 
‘* buffer” with his sound foot. This “buffer” is a 
40-centimeter cube placed at the foot of the bed. 
The foot of the bed has been elevated as was first 
indicated by Gurdon Buck. This measure is not 
so much intended for the exertion of counter- 
traction as for the securing of a comfortable posi- 
tion for the patient. 

The whole of the effect of traction benefits re- 
duction. This is not only because the point of 
application is directly upon the bone but is also 
because the free suspension is perpendicular to 
the axis of the limb. This is not the case when 
splints or sliding splints are used. 

For a fracture of the femur the nail may also be 
inserted through or just below the tuberosity of 
the tibia. For the long bones traction is usually 
applied directly upon the distal fragment in 
order to obtain an immediate effect. For fractures 
of the femur one has to use a different method. 
Christen pointed out the fact that traction applied 
to the condyles of the femur has an indirect 
point of application. Almost all of the muscles of 
the thigh are attached to the tibia, directly dis- 
tal to the knee joint. Thus the force necessary 
to pull the muscles of the thigh to their physio- 
logical length should be applied here. Then the 
distal fragment may be readily moved distally, 
as they are unable to offer the slightest resistance. 
Relaxation of the capsule and ligaments of the 
knee joint cannot possibly result. Exactly the 
same reasoning may be applied to traction of 
the os calcis in fractures of the leg. 

Although Christen’s theoretical exposition may 
be perfectly correct, we have found that traction 
with the tuberosity of the tibia as the point of 
application does not make it possible to reduce 
posterior displacement of the distal fragment. The 
same good results with the nail through the 
tuberosity of the tibia as the point of application 
are only obtained with fractures of the shaft of 
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Vig. 1. The original Metz apparatus. 


thefemur. Figure 3b illustrates the apparatus for 
this kind of fracture. Fractures of the lower end 








lig. 2. Drawing of nail. 


of the femur, however, require traction applied 
directly upon the condyles of the femur in order 
to obtain the desired elevation of the distal frag- 
ment. 

How does this tally with Christen’s thesis? 
When the knee is half flexed, the condyles of the 
femur rest on the tibia only on their dorsal side 
(Fig. 4). These points of contact between the 
femur and tibia are dorsal with regard to the axis 
of the femur. The nail is inserted a finger’s 
breadth in front of and above the adductor tuber- 
cle, so that the point of application of the traction 
on the femur lies in the axis of the femur, anyway 
ventral to the line connecting the points of con- 
tact of the condyles with the tibia. 

As a result of traction upon the femur, pressure 
is exerted upon the tibia. This will extend the 
muscles of the thigh to their physiological length. 
When all shortening is reduced, the muscles will 
prevent further distal displacement of the tibia. 
Now the tibia has become a punctum fixum while 
traction upon the femur continues. The distal 
fragment of the femur now has a line of support 
passing the points of contact between the femur 
and the tibia. Ventral and proximal to the line 
of support, a force is applied which acts in the 





Figs. 3a and 3b. Photographs showing how patient is treated in semi-sitting position. 
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lig. 4. When knee is half flexed, the condyles of the 
femur rest on the tibia only on the dorsal side. 


direction of femur axis. Then the distal fragment 
revolves in a sagittal plane and reduction of the 
posterior displacement results. The shorter the 
distal fragment, the greater the effect obtained. 


SUPRACONDYLAR FRACTURES OF THE FEMUR 


If any doubt should still exist as to the ef- 
ficiency of the insertion of the nail through the 
condyles of the femur, the following case will 
demonstrate the superiority of the method which 
uses the condyles as the point of application of 
the traction. 


ligure 5 represents the treatment of a bilateral supra- 
condylar fracture of the femur. Both distal fragments were 
displaced posteriorly under the influence of the gastroc- 
nemius muscle. Moreover, at one side there was an open 
fracture and a slight motor and sensory paralysis of the 
common peroneal nerve. 

With a view to the presence of extensive extravasation 
a nail had to be inserted on both sides through the tuber- 
osity of the tibia. After a few days the roentgenograms did 
not show any improvement of the displacement. Besides, 
the symptoms of injury to the peroneal nerve had in- 
creased. Meanwhile the greater part of the extravasations 
had been absorbed, so that for both limbs the nail could 
be withdrawn from the tubercle of the tibia and inserted 
into the condyles of the femur. 

The legs were bandaged in the usual manner and sepa- 
rately suspended. The cord which transmitted traction to 
the nail ran on a pulley placed at a great height, so the 
direction of the traction was in the axis of the proximal 
fragment. At the seat of fracture the femora, perpendicular 
to the axis, were suspended in narrow hammocks. The 
weights which kept the legs equilibrated in a swinging 
position were suspended clear of the patient’s body. ‘The 
patient could not possibly have been hit if one of the 
weights had fallen. We take this safety measure with 
every apparatus. 

The roentgenogram taken after a few days showed that 
reduction had taken place. One femur even showed a 
slight over-correction. The wound of the compound 
fracture had meanwhile healed per primam intentionem. 

Notwithstanding the fact that traction had been 
applied to both limbs, countertraction did not prove 
necessary. It is true the traction weights were small—on 
the left 4 kilograms and on the right 5 kilograms. When 
the patient raised himself by means of the handgrips 
attached toa bar over his head, he floated entirely in the 
air. The whole arrangement, the flexion of the joints and 
the traction, remains unchanged during these motions. 
Bony union was not retarded and in the course of some 
months the paralysis of the peroneal nerve completely 
disappeared. 


For children it is necessary to employ counter- 
traction when both limbs are to be treated simul- 
taneously in the equilibrated swinging traction 


apparatus. The foot of the bed is elevated and 
on the mattress a padded sling retaining the pelvis 
is fixed (Fig. 6). 

The boy shown in Figure 6 suffered supra- 
condylar fractures, but suspension of the thighs 
proved unnecessary. The method of treatment 
facilitated the nursing of the patient and also 
made it easy for him to move his entire body 
without detriment to the fractures. It is a well 
known fact that genu valgum (knock knee) is not 
to be detected in a flexed knee. Therefore the 
knee should not be flexed too much, as one might 
unexpectedly meet with a consolidation in a 
valgus position. 


FRACTURE OF THE FEMUR THROUGH AND 
BELOW THE TROCHANTERS 


While treating fractures through and below the 
trochanters, abduction and reduction of rotary 
displacement are of the utmost importance. In 
this position the distal fragment is put in the axis 
of the proximal fragment. Flexion of the proximal 
fragment is compensated by placing the patient 
in a sitting posture. Figure 7 gives a view of the 
equilibrated swinging traction apparatus for the 
treatment of fracture through the trochanters. 

The arrangement in the bed is entirely similar 
to the arrangement for fracture of the shaft of the 
femur (Figs. 3a and 3b). A nail is inserted through 
the condyles of the femur. The leg is wrapped in a 
similar dressing, but the rings are placed more 
laterally so as to obtain the desired inward (me- 
dial) rotation. The thigh is suspended in a narrow 
hammock, the knee being slightly flexed. We 
also use this narrow hammock for open fractures 
of the femur instead of the wide hammock (Figs. 
3a and 3b) 

Uninterrupted traction in abduction is ob- 
tained with the apparatus devised by Professor 
Noordenbos, which is applied to the foot of the 
bed. The apparatus consists chiefly of three very 
long metal bars. Two of these bars, of a round 
shape, are immovably fastened to the foot of the 
bed at some distance from each other, with catches 
and screws. Along these vertically placed bars, a 
third bar, placed horizontally, may be moved up 
and down. The horizontal bar may be brought 
upward and sideways at the same time. Its end is 
provided with a pulley rotating around a vertical 
axis. With this construction any desired degree 
of abduction may be given at any height (Fig. 8). 
In our first apparatus the plane in which the pulley 
revolves made an angle with the bar regula- 
ting the degree of abduction (Fig. 7). ‘The 


manner of attaching this pulley was soon im- 
proved and now it may rotate around a vertical 
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lig. 5. Bilateral supracondylar fracture of the femur. 


axis. The desired position, corresponding to the 
exact degree of abduction, is now entirely auto- 
matically occupied by the plane in which the 
pulley is to move. With this apparatus any de- 
sired degree of elevation, abduction, and rotation 
of the limb is possible for uninterrupted traction 
(Fig. 8). 

For these fractures equilibrated suspension is of 
inestimable value. The limb may not only be 
flexed and extended but abduction and adduction 
are also possible to a large extent. Movements of 
the hip, knee, and foot joints are in no way im- 
peded. The wooden partitions, partly visible in 
Figures 3a and 3b are entirely visible on Figure 7. 

The sitting posture is indispensable for the 
treatment of aged and stout patients. By raising 
himself with the aid of the handgrips the patient 
causes all of the muscles of the body to function. 
At the same time deep respiration is stimulated. 
We treat very aged, even 80 year old, patients 
in this apparatus with excellent results. 


FRACTURE OF THE BONES OF THE LEG 


As Figures ga and gb illustrate the equilibrated 
swinging traction apparatus for an open fracture 
of the leg, we shall first give a summary of the 
treatment for open fractures and thereafter we 
shall pass on to a discussion of the treatment for 
fractures of the leg. 

OPEN FRACTURES 


Two kinds of open fractures are distinguished: 
primary open fractures, in which trauma first 


OF FRACTURES 


WITH TRACTION APPARATUS — 99 





lig. 6. Application of apparatus in bilateral fracture in 
children. 


lacerated the soft parts and thereafter caused the 
fracture, and secondary open fractures, in which 
the fracture existed first and thereafter the soft 
parts and the skin were wounded by the frag- 
ments from within outward. 

Evidently the first group of open fractures 
affords the greater risk of infection. 

Immediately after a patient with an open 
fracture is admitted, the whole leg is gently but 
thoroughly washed and shaved. Before the 
treatment of the wound is started, the patient 
is given an intramuscular injection of antitetanic 
serum. 

We consider every accidental wound to be con- 
taminated. If a macroscopic contamination is 
distinct, we first administer a general anwsthetic. 
Then a solution of picric acid is poured into the 
wound and wiped off with sterile gauze. We re- 
peat this until the wound is macroscopically 
cleaned. At the same time a sufficient débride- 
ment of the wound is made and in some instances 
excision of the contused edges is added. ‘The 
vicinity of the wound is disinfected with an al- 
coholic solution of picric acid (5 per cent), then 
the wound itself is disinfected with fresh sterile 
gauze soaked in the solution of picric acid. This 
whole procedure is repeated. 
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The nail is then inserted. Generally it is im- 
possible in these cases to insert the nail into the 
distal fragment of the broken leg. ‘Therefore we 
use the os calcis for the point of application. The 
nail is inserted a finger’s breadth distal and 
dorsal to the lateral malleolus through the os 
calcis. The nail is taken care of in the usual man- 
ner and everything is brought into readiness for 
traction. 

Next the wound is covered with sterile towels 
and while a most careful asepsis is being observed, 
all tissue shreds are removed; the bone in so far 
as it has been macroscopically contaminated is 
removed. The wound is again disinfected and the 
fracture then reduced. If the wound is large or if 
tendons and bones are exposed, coaptation of the 
edges is accomplished by means of a few sutures 
with catgut. If the wound is small, however, an 
antiseptic bandage suflices. Figure ga represents 
a patient with an open fracture of the bones of 
the leg. The nail according to the Codivilla- 
Steinmann method has been inserted through 
the os calcis. Only a very light weight is needed 
to secure retention of the fragments. Suspension 
is exclusively achieved with the aid of ham- 
mocks, as is usual for all fractures of the leg. 
Suspension is applied perpendicularly to the axis 
of the thigh and leg. Friction causing loss of part 
of the serviceable effect of the traction weight 
does not exist at all. In some cases a small buffer 
gives added comfort, as a stay for the sound limb. 
In Figure gb all of the details of the apparatus are 
clearly seen. 

Traction by means of the Steinmann. nail 
applied to the os calcis is just distinguishable. The 
nail is suspended in a small flannel hammock con- 
structed in such a way as to free the heel of any 
pressure. The rings fastened to the hammock are 
kept up by a small clevis. This clevis avoids 
lateral pressure against the toes, which may 
finally become unendurable. A small cap against 
cold is placed over the toes. The application of a 
separate dressing to prevent the foot from falling 
into plantar flexion is unnecessary. Nothing but 
traction of the flexors of the leg is to be compen- 
sated to keep the foot in the desired position. 
This small hammock, therefore, supports the 
distal fragment. The proximal fragment is sus- 
pended in another small hammock. This, together 
with the hammock of the thigh, gives a flexed po- 
sition to the knee. 

By the changing of the weights hanging on to 
both distal hammocks, the transverse displace- 
ment (anteroposterior) may be reduced. If the 
leg shows a tendency to recurvate, it may be cor- 
rected either by lessening the weight of the most 


distal hammock or by finding another place for 
the hammock. 

The wound (spiral and partly visible in Figure 
gb) may be taken care of without any alteration 
in the equilibrated swinging traction apparatus. 
In fact it is now possible to treat the wound as if 
there existed no fracture and to treat the fracture 
as if there were no wound. The black color of 
the leg in the illustration is caused by the solution 
of picric acid. 

Fractures of the leg in its proximal half are 
treated with a Codivilla-Steinmann nail inserted 
into the tibia. It is inserted from the side im- 
mediately anterior to the fibula and about four 
fingers’ breadths proximal to the lateral malleo- 
lus. Fitting this nail we have a special apparatus 
in which the halves have been prolonged with a 
straight part. 


ARTICULAR FRACTURES 


The equilibrated swinging traction apparatus 
achieves its greatest success in articular and open 
fractures. The joint haemorrhage, if not quickly 
absorbed, will soon occasion fibrinous adhesions. 
With an immobilizing treatment these fibrinous 
adhesions are transformed into bands of fibrous 
tissue, which will inevitably lead to ankylosis or 
arthritis deformans or at least to a certain stiffness 
of the joint. 

As the results of the control examination will 
forthwith show, the function of the joints is in no 
way impeded as a result of our method of treat- 
ment, which includes early active and passive 
motions. 

In treating a malleolar fracture of the lez we 
drive a nail through the os calcis and then proceed 
as in all fractures of the leg (Fig. 9a). If a dislo- 
cation of the ankle joint should exist at the same 
time, the occurrence of a reluxation need not be 
feared with this apparatus. 

We treat fractures of the femur in which the 
line of fracture involves the knee joint with a 
nail through the distal end of the tibia. This ap- 
plies to fractures of the femur as well as those of 
the tibia. For fractures of the femur the upper 
end of the tibia may also be taken as the point of 
application of the traction. 

In order to maintain a good coaptation of the 
fragments in articular fractures of the proximal 
end of the tibia, we sometimes employ a wooden 
caliper lined with felt. With these Y-shaped 
fractures, the condyles of the tibia are very much 
prone to separate laterally. If, during the first 
days, we apply this wooden catch which keeps the 
fragments in close apposition, they will usually 
become durably fixed in the right position. 
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Fig. 7. Semi-sitting position of patient with fracture of 
trochanter. 


FRACTURE OF THE HUMERUS 

The treatment with a nail through the olec- 
ranon or through the ulna 1 inch distally to the 
olecranon (Fig. 10) is applied by us for fractures 
of the shaft of the humerus when reduction is not 
otherwise possible or when disorders of vessels or 
nerves occur. The illustration shows the humerus 
being suspended in the dressing with rings. At 
present we prefer to use a small hammock, because 
it is much simpler and leaves the arm almost en- 
tirely exposed for examination. The forearm has 
been flexed to a right angle at the elbow and is 
kept in an upright position because the hand is 
hung in a handgrip. This position is as simple as 
appropriate. Padding around the wrist is main- 
tained by a circular wristband fastened to the 
handle, laterally from the hand, by two loops. 
(Edema of the hand is prevented by active mo- 
tions of fingers and hand. Movements of finger, 
wrist, elbow, and shoulder joints are in no way 
impeded. When the patient gets too tired to hold 
the handle any longer, the lateral loops provide 
suspension. 

With fractures of the surgical neck in the pres- 
ence of considerable displacement, we bring the 
upper arm into abduction. The dressing is, in 
the main, very similar to the dressing for fractures 
of the shaft. 

The highest requirements are imposed by the 
treatment of the supracondylar and diacondylar 
fractures. With almost absolute certainty we 
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Vig. 8 
desired degree of abduction may be obtained. 


The apparatus may be adjusted so that any 


may warrant a very satisfactory reduction anid 
function for fractures caused by flexion as well 
as for those occasioned by hyperextension. We 
always use the olecranon as point of application 
for the traction. For the rest the dressing is 
entirely similar to the dressing for fractures of 
the shaft. 

The patients execute motions from the moment 
of application of the dressing. With fractures of 
the proximal half of the humerus we may also 
insert the nail a little proximally to the epicon- 
dyles in a frontal direction. 


COMBINED FRACTURES OF RADIUS AND ULNA 


When reduction is otherwise impossible, we 
apply the dressing shown in Figure 11. Two nails 
are inserted, one into the olecranon and the other 
a little proximally to the distal radio-ulnar joint. 
On the ulnar side, 2 fingers’ breadths proximal to 
the styloid process of the ulna, the nail is inserted 
through the ulna and radius, with the forearm in 
semipronation. We attach to this nail the usual 
apparatus, which has been provided with a 
handle by means of bronze-aluminum wire, cotton 
wadding, and a roller bandage. 

The wrist-band, Figure 10, is simpler than the 
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Fig. 9. 


distal nail and just as effective. The so called 
“parry fracture” of the ulna associated with a 
luxation of the radius is treated in exactly the 
same manner. The traction in the right direction 
keeps the head of the radius automatically re- 
duced and also maintains the fragments of the 
ulna in perfect anatomical apposition. Beginning 
on the first day the patient is urged and encour- 
aged to execute active motion. 

While treating an articular fracture of the proxi- 
mal end of the ulna, in the presence of a luxation 
of the radius, we successfully apply vertical sus- 
pension of the forearm exclusively to a nail a little 
proximal to the wrist, but without traction upon 
the olecranon. Retention of this luxation is only 
possible in this apparatus. In this instance pull 
is exerted by the very weight of the upper arm. 


The exceedingly extensive joint hemorrhage rap- , 


idly absorbs, and the function of the elbow is 
impaired only by a few degrees in extreme flexion 
and extension, at the patient’s dismissal. 


INDICATIONS FOR THE USE OF THE EQUILIBRATED 
SWINGING TRACTION APPARATUS AND CODI- 
VILLA-STEINMANN NAIL 
Fractures with considerable overriding of the 


fragments should in the first place be treated 
with the equilibrated swinging traction appara- 


Fracture of bones of lower leg. b. Detail of Figure a. 


tus because of the certainty of reducing all 
shortenings by means of direct skeletal traction. 
The bone is restored to its normal length within 
a short time. As soon as proof of this has been 
furnished by roentgenograms and the transverse 
displacement has at the same time been suf- 
ficiently corrected, it is advisable to diminish 
the traction weight. Diastasis of the fragments 
should be particularly avoided. 

Fracture of the shaft of the femur, the touch- 
stone of the validity of every method of treat- 
ment, generally heals in the equilibrated swinging 
traction apparatus without any shortening, 
rarely with a very slight shortening. Complete 
reduction of the transverse displacement is not 
always successfully attained, but this is of minor 
importance provided the fragments are in proper 
anatomical alignment. Generally a sufficient 
reduction of transverse displacement is _ ob- 
tained. 

For true articular and intra-articular fractures 
functional therapy is at least as important as 
anatomical reduction. The equilibrated swinging 
traction apparatus satisfies both requirements. 
A few days after the application of the apparatus 
for fracture of the tibia involving the knee joint, 
the painfulness entirely disappears and the patient 
may then start his active motion. The joint 














WIJNEN: 








Fig. to. Fracture of the humerus. 

effusion is rapidly absorbed and in proportion to 
the reunion of the fragments the motions in the 
knee grow more extensive. 

At present better results may be obtained by 
means of this apparatus than by former methods 
of treating open fractures. The care of the wound 
is in no way impeded by the equilibrated swinging 
traction apparatus, and the limb is accessible on 
its entire circumference. Examination, palpation, 
and change of dressing are always possible. The 
use of non-constricting hammocks renders super- 
fluous any more elaborate suspension apparatus. 

For fractures with comminution, the preven- 
tion of shortening and the proper alignment of 
the fractured ends of the bones are of the utmost 
importance. We fulfill both of these require- 
ments with uninterrupted skeletal traction com- 
bined with equilibrated suspension. ‘The trac- 
tion-suspension method is most successfully ap- 
plied for the treatment of spiral fractures. In 
these fractures the retention of fragments was 
formerly extremely difficult and even now many 
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Fig. 11. Apparatus applied in compound fracture of 
radius and ulna. 


useless operations are often performed, such as 
wiring of the fragments. Uninterrupted traction 
is a reliable guarantee for the maintenance of the 
proper coaptation. No fixation dressing is as 
reliable as uninterrupted traction, and in the 
latter, active and passive motion may be executed 
without endangering the reduction. In general 
any conservative non-operative treatment is to 
be preferred to an operative treatment. For para- 
articular fractures the best results are obtained 
with the equilibrated swinging traction apparatus. 

We always succeed in applying semiflexion, 
which is so desirable for these fractures. ‘This 
treatment is of vital importance for fractures 
complicated by circulation disturbances or in- 
juries to important nerves. 

For compound fractures also this treatment is 
surpassed by none. Thus we have successfully 
applied the equilibrated swinging traction treat- 
ment to multiple and articular fractures of the 
tibia. One patient suffered several fractures of 
the same tibia, which involved the knee joint as 
well as the ankle joint. 
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ULTIMATE RESULTS 

This paper is based on a study of the fractures 
treated in the Binnen Gasthuis at Amsterdam 
with the equilibrated swinging traction apparatus 
according to the method of Noordenbos during the 
period from 1920 to 1925. In this same period 
177 fractures of the lower extremity and one arm 
fracture were treated in a different manner and 
without traction apparatus. In all, 157 cases of 
fractures of the lower extremity and 49 cases of 
arm fractures were treated with the equilibrated 
swinging traction apparatus. 

Of the patients with fractures of the lower 
extremity 127 reported for control examination, 
and of these 88 had pull exerted by means of the 
Codivilla-Steinmann nail affixed directly to the 
skeleton. In all the other cases, traction was ex- 
erted by means of adhesive plaster, zinc glue, or 
the suspension traction dressing according to 
von Volkmann. 

Of the patients with arm fractures 43 reported 
for control examination and of these 24 were 
treated with the equilibrated swinging traction 
apparatus. For 3 patients adhesive strapping 
traction was employed. For 16 traction was trans- 
mitted by means of a wire through the triceps 
brachii tendon. 

It will be noted that an experiment was con- 
ducted in order to compare the different means 
of traction and it was indisputably. evident that 
nothing but uninterrupted traction exerted di- 
rectly upon the skeleton by the Codivilla- 
Steinmann nail was absolutely certain to reduce 
shortening. 


TABLE I. WEIGHTS IN KILOGRAMS 
FOR TRACTION 

Adults Children 
Thigh 7 3 
Leg.. 40r 5 3 
Upper arm.... ; 3 : 
Forearm : : 4 

TABLE IL.~-DAYS REQUIRED FOR BONY 
UNION 

Adults Children 
ee is -- = 37 
Leg.. oo OS 42 
Upper arm... 31 20 
Forearm..... : . 2s 


Table I indicates the amount of weight used 
with the method in which suspension and nail 
traction are combined with free swinging of the 
limb. These numbers represent the average ob- 
tained by our calculation. During the treatment 
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of each case the size of the weights was repeatedly 
changed. 

When considering these numbers one should 
bear in mind that in most instances the weight 
for traction was considerably diminished after a 
few days, as the shortening had been reduced. 
The correct amount of weight is indispensable in 
obtaining the precise degree of interfragmental 
pressure (Bardenheuer) favorable to the forma- 
tion of sufficient callus. On the other hand com- 
plete separation of the fragments may prove fatal 
to the formation of callus. There may be a chance 
of delayed union. During the first days not only 
the weights serving for traction should be fre- 
quently varied, but also the weights used for 
equilibrated suspension. 

It is true that the average period in which bony 
union is completed for adults is longer than is 
generally stated, but our records apply to serious 
fractures, difficult to treat intrinsically, which 
would certainly have required as much time when 
treated in any other way. They were open or 
articular fractures or fractures with disturbances 
of the circulation or fractures with a marked dis- 
placement. Comminuted fractures consolidate as 
rapidly as other fractures, but now and then re- 
fractures occur. In general the period required 
for bony union is no longer than with any other 
method, while the functional result is distinctly 
better (Table II). 

Sometimes with fractures of the leg, upper 
arm, or forearm, the apparatus is removed before 
the process of bony union is complete, at the stage 
in which the fragments have only flexibly coap- 
tated. At that time there is no more risk of 
secondary displacement and the patient may for a 
short period be subjected to an after-treatment 
with a plaster-of-Paris dressing or with a sling. 
Also we often omit any dressing. A long treat- 
ment in hospital, if undesirable through circum- 
stances, may thus be prevented (Table IIT). 

Our records would be a great deal more favor- 
able, but for the well known fact that patients 
receive payment from the State Insurance Office 
and aged patients especially are inclined to pro- 
tract the period of after-treatment longer than 
is necessary (Table IV). 


FUNCTIONAL RESULTS 


We distinguish unlimited, good, and poor 
functional results. An unlimited function of the 


limb shows no perceptible difference between the 
sound and the injured limb. If a slight difference 
exists we call the function good; if the deformity 
is measurable, visible, or worse, we call the 
function poor. 


In Table V compound and 
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NUMBER OF DAYS OF HOSPITAL 
TREATMENT 


TABLE III. 


Adults Children 


Thigh 73 45 
Leg.. 52 24 
Upper arm.... 28 27 
Forearm. . 30 


NUMBER OF DAYS OF AFTER- 
TREATMENT 


TABLE IV. 


Adults Children 


Thigh 5 Sitch Hee wae Aes ve 51 ° 
Le... 68* fe) 
Upperarm 35 17 
Forearm sit 


*These statistics were spoiled by a patient who received after treat 
ment and payment from the State Insurance Office for 2 years, although 
the function of the leg was good 

tOne patient received after-treatment for 150 days. 


articular fractures, sometimes articular as well as 
open, are not included. 

The results of the treatment with the equili- 
brated swinging traction apparatus may be called 
excellent, as these records show (Table V1). 

SHORTENING 

The most radical shortening was 5 centimeters. 
This patient had not been treated with direct 
skeletal traction. 

In 4 cases, all children, we noticed a lengthening 
of 1 centimeter. 


COMPENSATORY LENGTHENING 


As has been stated (Cole, Truesdell, David, 
Brooks and Lehman, Burdick, and Siris), this 
phenomenon may be frequently and especially 
observed in children. We also have in this 
series a case of fracture of the femur with more 
than 5 centimeters of shortening. After 13 years 
this shortening proved to have been entirely 
eliminated. The roentgenogram showed that 
the transverse displacement had disappeared 
completely and that at the same time perfect 
anatomical alignment was present. 

INFECTION 

In this series of patients we had 6 cases of in- 
fection. The sinus which suppurated longest 
closed spontaneously after 1 year. The service- 
ableness of such a limb is nowise damaged by a 
sinus. All 6 cases of sinuses occurred in the leg. 
In this series we did not observe phlegmons, 
sequestra, periosteitis, osteomyelitis, or osteitis. 
No operation was necessary. 

The nail wounds on the leg healed on an aver- 
age within 6 days, those on the arm within 5 days. 
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TABLE V.-—-PERCENTAGE OF FUNCTIONAL 
RESULT 
Unlimited Good Poor 
Adults 
Thigh 72 17 it 
Leg ‘ so 15 5 
Upper arm 84 8 8 
Forearm... - 3d 25 37 
Children 
Thigh ; ‘ ‘ gd F | 
Leg.. 100 
Upper arm*.... gl 9 
*These were almost all supracondylar or diacondylar fracture 
TABLE VI. PERCENTAGE OF FUNCTIONAL RE- 
SULT IN ARTICULAR AND OPEN FRACTURES 
Unlimited Good Poor 
Adults 
Thigh , 60 20 20 
Leg 85 10 5 
Upper arm 50 25 5 
Forearm 34 33 33 
Children 
Upper arm... .... 100 


PAINFULNESS 

In only a few cases the patients complained of 
pain. When plaster molds had been used, 
cedema inevitably appeared when patient recom- 
menced walking, never or very rarely when our 
treatment was used, Atrophy was never seen by 
us. Arthritis deformans occurs only exception- 
ally and even then to a very slight degree, without 
causing any subjective trouble. Lesions of nerves 
and blood vessels, pointing to a faulty technique, 
were not observed. 


PATHOLOGICAL ANATOMY OF THE NAIL CANAL 


We once had the opportunity of investigating 
the pathological anatomy of the leg of a 63 year 
old male. The equilibrated swinging traction 
apparatus was applied because of an articular 
fracture of the tibia with fracture of the head of 
the fibula. Traction was exerted through the os 
calcis with a Codivilla-Steinmann nail. After 75 
days the nail was removed. The fracture had not 
completely consolidated. A plaster mold was 
applied with the idea of keeping it in place during 
a short period. A fortnight thereafter the patient 
succumbed to pneumonia. 

Postmortem examination showed a_broncho- 
pneumonia and a unilobular left lung. The nail 
wounds, which were accessible for treatment 
through windows in the plaster, had closed in 3 
days. At the time of examination the scars were 
hardly visible. 
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MICROSCOPY ! 

The celloidin sections of the os calcis showed 
bone spicules separated from each other by 
adipose tissue. No accumulations of lymph 
corpuscles or leucocytes were found anywhere 
in the section. The bone spicules were typically 
constructed and arranged actiniformly around a 
circular spot almost in the center of the section, 
and measured 3.5 by 3.5 millimeters. On the sur- 
face of these bone spicules was found a substance 
which was stained intensely red with eosin. This 


1 By Prof. W. M. de Vries of the Pathological Anatomy Laboratory. 
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we considered as osteoid. We also found a close- 
meshed network of connective tissue abundant 
in capillaries and also containing a few lymph 
corpuscles. The nuclei of these connective tissue 
cells were partly round and partly oval. They 
had not been strongly stained with hematin. 
Between the cells there was a fine, fibrillar medi- 
ary substance. Toward the center, the tissue 
became more loosely meshed and then gave an 
impression of adipose tissue. No signs of inflam- 
mation were noticed at the circumference of the 
circular spot (nail canal). 
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the tibia have been known since fractures 
have been described, but it has seemed to us 
that such fractures occur much more frequently 
with the use of automobile bumpers—so fre- 


Pte nia ha of the lateral tuberosity of 





Fig. 1 (left). G.R. Crushing of lateral tuberosity by 
forced abduction. The tissues were pulpified. Thirty-five 
degrees lateral motion. 

Fig. 2. G. R. Head of tibia reconstructed with frag- 
ments from anterior surface of same tibia. 





quent have they become, in fact, that they might 
be called “bumper fractures.” Their frequency 
and the difficulty of obtaining good results with 
conservative methods have led us to try operative 
treatment, with the result that we have found 
some interesting data in regard to the lateral 
meniscus in these cases. 

Any force that will cause a sudden forced ab- 
duction of the extended leg can, and frequently 
does, cause fracture of the lateral tuberosity of 
the tibia. The anatomical reasons for the position 
of this fracture are that the tuberosity is shelf-like 
and is supported by the fibular head. On the 
other hand, the lateral condyle has a short, 
strong neck, and its lateral edge is forced through 
the tuberosity by forced abduction of the ex- 
tended leg. 

The size of the fragment, or fragments, varies. 
The factors which cause this variation are not 
clearly understood. The entire lateral tuberosity 
may be crushed down and comminuted, as is 
shown in Figure 1; or just a fragment may be 
broken off, as is shown in Figure 3. In Figure 4 
we see the lateral fragment completely separated 
from the tibia and Figure 6 shows a still wider 
separation of the lateral fragment. It must be 
obvious that rupture of the crucial or collateral 

















CUBBINS er at: FRACTURES OF 
ligaments may occur in these fractures, but as 
yet we have not encountered this complication. 
If the head is crushed down, as in Figure 1, the 
lateral meniscus is carried with it. If the Jateral 
fragment is widely separated, the lateral meniscus 
is sometimes detached at its curved border and 
displaced down between the fragment and the 
shaft in such a position that the parts cannot be 
approximated except by means of an open oper- 
ation. The fluid in the joint is always bloody 
and contains a large amount of fat with frag- 
ments of cartilage and bone floating in it. These 
fragments of bone and cartilage have been found 
in the suprapatellar space. If the joint is opened 
10 days to 2 weeks after the injury, the free fat 
may give the fluid a purulent appearance. 

The symptoms of this fracture are: marked 
lateral mobility of the extended leg at the knee 
joint; fluid in the joint; a point of marked 
tenderness over the anterior portion of the lateral 
tuberosity; swelling and discoloration, commonly ; 
and crepitus, usually absent. If the lateral tuber- 
osity is fractured there is no increase in the 
motion of adduction—the increase is all in ab- 
duction. History of the injury is of value in 
making a diagnosis. 

Roentgenograms in both the anteroposterior 
and lateral positions are essential to establish a 
definite diagnosis, for while the anteroposterior 
view would show this type clearly, it is not un- 
common to miss a condylar fracture if only an 
anteroposterior view is taken. 


TREATMENT 


Unless the fractures are handled carefully, 
the end-result is a loose joint with a marked genu 
valgum which causes permanent disability. 





Fig. 4 (left). F. M. Fracture of lateral tuberosity; sepa- 
ration of fragments. 

Fig. 5. F. M. Same patient as in Figure 4. Corrected 
with screw. Joint not opened. Apposition poor, due, as we 
believe, to interposition of meniscus. 
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Slight fracture of lateral tuberosity. 
Excellent result. 


Fe. 3. T. Me. 
Treated conservatively. 


Treatment may be of the conservative type if 
the separation is not marked. ‘The fragment 
may be pushed into place if seen early, or pounded 
into place with a soft hammer after the method 





Fig. 6 (left). G. W. Wide separation of lateral fragment. 
Operation. Joint opened. Meniscus dislocated down be 
tween fragments. Meniscus removed. Fragments approx- 
imated. 

Fig. 7. G. W. Result of operative procedure to correct 
defect shown in Figure 6. 
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of Cotton. Many of the fractures do well with 
immobilization, if it is not continued for too long 
a period. In the case shown in Figure 4, we 
operated without opening the joint and approxi- 
mated the lower edges of the fragments, as we 
thought, fairly well, with a wood screw; but the 
X-ray picture showed a separation (Fig. 5), and 
the knee function has never been good. 

In the case shown in Figure 6, we opened the 
joint and found the lateral meniscus dislocated 
down between the fragments in such a position 
that we could not possibly have approximated 
the fragments without first lifting the meniscus 
out. This we did and then approximated the 
fragments as shown in Figure 7. We had an- 
other case similar to this one, and in both cases 
we removed the meniscus. This we believe to be 
a mistake, as the broad surface of the lateral 
meniscus will surely make the joint more stable 
and more elastic. We are also convinced that it 
can be fixed in place in suck a manner that it will 
not be redislocated. 

In Figure 1, we found a pulpified mass of bone 
and fat. With the cartilage fragmented, we made 
a substructure to support the cartilage with chips 
of bone taken from the anterior surface of the 
same tibia. The result is shown in Figure 2: 105 
degrees flexion, 5 degrees lateral motion. If we 
had left the lateral meniscus in position, it would 
have prevented the lateral motion of the extended 
leg in the final result. 

The length of the incision varies from 5 to 6 
inches, as is necessary to secure a good view of the 
joint, to remove any free fragments of bone or 
cartilage, and to expose the upper end of the tibia. 
The fragment is replaced and fixed with what the 
carpenters call a wood screw, an ordinary steel 
screw with large, heavy threads. We use such 
screws because they grasp the cancellous bone 
more firmly and hold better than either bone or 
ivory screws or autogenous pegs. Another thing 
in favor of the wood screw is that no drill is re- 
quired in the soft cancellous bone; anything that 
will make a nick in the cortex is sufficient to start 
it, the screw driver sends it home, and its broad 
head serves as a firm support to the lateral 
fragment. The wound is closed in layers, the 


synovia, fascia, and skin separately, but loosely 
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enough to allow the escape of any excess fluid. 
A voluminous dressing is applied to absorb any 
such fluid. If extravasation is marked, the dress- 
ings are changed once or twice during the first 
24 hours. 

The limb is immobilized in a cast for from 2 to 4 
weeks, varying with the type of injury. The cast 
is then removed and passive motion begun. In a 
case like that shown in Figure 1, we feel that more 
care is necessary to prevent crushing than in 
other types; therefore, each time the limb is given 
passive motion and massage it is replaced in the 
case. The case is used nearly 8 weeks. 

Two of these patients were men well past 60 
years of age (Figs. 1 and 4), and both have good 
joints, with little if any limitation of flexion or 
extension and very little lateral motion. 
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AN OPERATION FOR PILONIDAL SINUS 
By FRANK H. LAHEY, M.D., F.A.C.S., Boston 


FYNUHE operative plan to be described in this 
paper has been successfully employed in this 
clinic for several years. It has also been 

demonstrated to many surgeons who report satis- 

factory results from its use. We therefore feel 
justified at this time in describing and recom- 
mending the operation as a means of completely 
ridding patients of the finger-like branches of pilo- 
nidal sinuses together with the sinus itself, and 
at the same time of making provision for the early 
closure and healing of the large deep defects which 
result from the excision of the sinus and its tract. 

Some years ago in pilonidal sinuses | began to 
remove in a complete block all of the sinus tract 
together with all of the tissue around the sinus, 
as shown in Figure 1. The purpose of this tech- 
nique was to carry the excision of tissue wide 
enough and deep enough (down to the sacrum) to 
remove in one piece of tissue all of the diseased 
area with any of its ramifications. I was led to 
adopt this plan because of the number of patients 
who came back to us with recurrences following 





Vig. 1. The pilonidal sinus together with all of its rami 
fications has been removed in one block by the excision of 
the entire skin area over the sinus and by the carrying of 
the block incision down to the sacrum and out to the glutei 
laterally. The sacrum covered with its aponeurotic fibers 
may be seen in center of wound and the depth of the wound 
and area to be filled with granulation can be appreciated. 


less radical operations, such as attempts by us and 
by other surgeons to follow sinuses and excise 
them. 

The removal of a large block of tissue by this 
plan (Fig. 2) was very successful in that the sinus 
and its tracts were eliminated, but such large de- 
fects remained that we were confronted with two 
great disadvantages: (1) Much time was required 
for the defect to fill in by granulation and organ- 
ization; and (2) a large mass of scar tissue was 
present directly over the sacrum where it was con- 
stantly subjected to pressure and trauma when 
the patient sat down and to lateral traction from 
the spread of the nates while the patient remained 
seated. As a result of this scar tissue being thus 
subjected to trauma, we have several times seen 
it break down in different patients as well as be- 
come necrotic several times in the same patient. 
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Fig. 2. The thick, broad based pedicle of skin and sub 
cutaneous fat has been cut from one edge of the wound 
preparatory to transplanting medially and has been su 
tured to the opposite edge of the wound to fill in the deep 
defect left by the block removal of the pilonidal sinus and 
its tracts. 
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lig. 5. The skin sutures have been inserted, and this 
illustrates how the transplanted flap covers the defect over 
the sacrum. It also illustrates the character of the defect 
which is to remain and its very much lessened depth as 
compared with Figure 1, and the lateral and better location 
of the resulting cicatrix. : 


To overcome these disadvantages, I have added 
a further step to the operation. I cut a fat-lined 
skin flap with a broad pedicle from the side of the 
wound which is the result of the block excision of 
the sinus, and transplant it into the center of the 
wound by suturing its internal edge to one edge 
of the wound, leaving the opposite edge unsutured 
and with a wide defect in the remaining portion of 
the wound. The presence of this latter defect is of 
little disadvantage, as may be seen in Figure 3, 
since the bottom of the cavity which now results 
is made up of the bulging fibers of the gluteus 
maximus muscle, thus providing a soft yielding 
base for the scar which results following organiza- 
tion of the cavity, and does away with the possi- 
bility of trauma to the scar which is produced by 
the solid sacrum when the scar is placed directly 
over that unyielding structure. 
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Fig. 6. This drawing diagrammatically illustrates the plan 
of the proceeding. a, Shows by the dotted line the proposed 
block excision of the pilonidal sinus and its ramifications 
which are diagrammatically illustrated by the white area 
marked sinus area. b, Shows the deep defect which follows 
the block removal of such a large amount of tissue, and the 
dotted line to the right indicates the proposed incision 
through skin and subcutaneous fat down to the gluteus 
maximus muscle which prepares the flap for transplanta 
tion. c, Shows the flap transplanted to its medial position, 
sutured to the aponeurosis over the sacrum and the subcu- 
taneous fat of the wound edge and with the skin sutures in 
place. It also shows the lateral position of the defect which 
must remain, and the advantage of having the defect in 
this position rather than in a median one. 


SUMMARY 


It is not claimed that the plan described makes 
possible healing by first intention for wounds pro- 
duced by block excision of pilonidal sinus tracts. 
It does, however, greatly lessen the time of heal- 
ing and greatly improve the character of the re- 
sulting scar. 

The operation itself does not require written 
description, as its steps may readily be grasped 
by studying Figures 1 to 5 with their legends. 
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EXTRA-ARTICULAR IMMOBILIZATION OF THE HIP JOINT 


Hf. C. SCHUMM, M.D., F.A.C.S., MILwAuKEE, WISCONSIN 


From th 


FYNUE problem of obtaining a satisfactory im- 
mobilization of the hip joint has bothered 
surgeons for many years. The intra-articular 

approach, in the attempt to secure bony fusion 
between the head of the femur and the acetabu- 
lum, was and probably still is the method most 
frequently employed. However, the results with 
this method have been anything but satisfactory 
due either to the youth of the patient and the 
consequent lack of ossification or to the patho- 
logical process present, both of which seriously in- 
terfere with bony fusion. 

In 1913 Maragliano was the first to call atten- 
tion to another method for immobilizing the hip. 
He employed a bone graft between the trochanter 
and the crest of the ilium. This extra-articular 
method of throwing a bony bridge from the femur 
to the ilium was not widely known or used until 
191g when Albee (1) began using an extra-artic- 
ular method in which he placed two tibial grafts 
from the greater trochanter to the crest of the 
ilium. About the same time, Kappis (5) in 
Germany reported a series of 8 cases in which 
success followed the placing of a graft between the 
trochanter and middle of the ilium. He consid- 
ered his results as good when using dead bone 
grafts as with autogenous grafts. 

In 1921 Baron (2) described an operation in 
which a flap of ilium 4.0 centimeters square was 
turned down over the hip joint and a flap of femur 
with its base at the greater trochanter was turned 
up to meet it. With this operation an occasional 
tibial graft had to be added. 

Since then numerous surgeons of all countries 
have advocated the extra-articular or para-artic- 
ular methods of hip immobilization and have 
devised various procedures. ‘The most popular as 
well as one of the most efficient methods is that 
which was devised by Hibbs (4) and Hass (3) in- 
dependently, in which the greater trochanter is 
utilized to obtain fusion between the neck of the 
femur and the acetabulum. This method, how- 
ever, is not strictly extra-articular as the capsule 
of the joint has to be opened in order to reach the 
neck. The site of the pathological process is thus 
brought into more intimate contact with the field 
of operation. However, this is a theoretical rather 
than a practical point against the operation. 
Mathieu and Wilmoth (6) classify this method as 
a para-articular and not as an extra-articular 
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fusion. Another type of para-articular fusion is 
that described by John C. Wilson (9g) in which a 
flap of ilium is turned down and fitted into a slot 
in the trochanter and femur. 

The following iliotrochanteric strut-graft meth- 
od that we have used in 9 cases since 1926 has 
given good results: 

The patient is placed on the operating table on 
his unaffected side, the leg on the affected side being 
supported in the position at which fixation is 
desired. The position of choice is a flexion of 20 
degrees and an abduction of to degrees. If the hip 
is partially ankylosed in a position not exceeding 
a flexion of 30 degrees and adduction of 5 degrees 
we consider it as satisfactory, and rather than run 
the chance of lighting up the infection in order to 
secure a slightly better position, we leave it as it 
is. If the deformity is greater than a flexion of 30 
degrees and adduction of 5 degrees, a Gant oste- 
otomy can be performed at the time of the fusion 
operation or preferably later. 

The incision (Fig. 1.) begins at a point about 
3 inches posterior to and below the anterior 
superior spine of the ilium and is carried down- 
ward over the greater trochanter and _ lateral 
aspect of the femur for a distance of about 7 
inches. The underlying fascia is similarly incised 
and then by blunt dissection the fibers of the 
gluteus medius and underlying gluteus minimus 
are split down to the trochanter. The muscles are 
then retracted anteriorly and posteriorly so as to 
expose the capsule of the joint and the surface of 
the ilium overlying the joint, care being taken not 
to injure the periosteum of the ilium. 

With a 2 inch chisel placed longitudinally, a 
large anterior and a large posterior flap are raised 
from the greater trochanter, each flap remaining 
attached at its base (Fig. 2). Witha 1 inch chisel 
a flap is then raised from the ilium, the chisel 
being placed about 34 inch above and parallel to 
rim of acetabulum. This flap should be about 34 
inch long, 114 inches wide, with base upward. 

The distance from the base of this flap to the 
lower end of the flaps of the greater trochanter is 
then measured with a probe. The upper end of 
the lateral aspect of the femur is then freed from 
muscle without disturbing the periosteum and the 
length of the required graft is then measured off on 
the femur, beginning about '% inch below the 
trochanter. The graft should be in width about 
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Fig. 1. Skin incision. Fig. 2. 


Fig. 2. Upper. Flap from ilium reflected upward. Mid 
dle. Flaps from trochanter reflected anteriorly and posteri 
orly. Lower. Site from which femoral graft is removed. 


', of the circumference of the femur and should 
be the full thickness of the shaft. It is easily cut 
out with a chisel, the electric saw as a rule not 
being necessary. We prefer to take our graft from 
the femur rather than elsewhere, as it does away 
with multiple incisions; the curved femoral graft 
is stronger than the straight tibial graft; and in 
none of our cases has the femur been weakened. 
One end of the graft is pushed up under the flap 
of the ilium which firmly holds it in place. 

The lower end of the graft is placed in the pre- 
pared bed in the trochanter and the flaps of the 
latter are then sutured together over the graft 
with heavy catgut (Fig. 3). The graft is so firmly 
held in place that there is practically no danger of 
displacing it. The muscles are then allowed to fall 
together over the graft, the fascia is sutured with 
medium plain catgut and the skin closed. 





Fig. 3. 
Fig. 3. Femoral graft in place beneath flap of ilium 
above and with flaps of trochanter sutured together over 
lower end. 


If a deformity does not have to be corrected at 
the time of operation, a bivalved cast is made be- 
fore operation as advised by Hibbs. It is removed 
and dried so that immediately following the opera- 
tion the patient can be placed in it. This reduces 
the time that the patient has to be under the 
anesthetic, provides a dry, warm cast, and hence 
reduces the chances of postoperative shock. 
Unless complications arise, the patient is allowed 
to remain undisturbed in the cast for 2 months. 
At the end of that time the upper half of the cast 
is removed, the wound is dressed, and X-rays are 
taken. The leg is massaged daily. At the end of 4 
months a short hip spica or a brace is applied and 
the patient is allowed to be up on crutches. At 
the end of 6 or 8 months, depending on X-ray 
findings and clinical examinations, all support 
may be removed. During this entire period the 
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Fig. 4. X-ray picture of Case 1, 9!2 months following 
operation, showing graft in place and well united to 
trochanter and ilium 


patient is given the general supportive treatment 
for tuberculosis, namely, fresh air, heliotherapy, 
and a good general diet. 

The indications for an extra-articular fusion of 
the hip joint are those for any other type of 
ankylosing operation, the most important being 
tuberculosis. In certain cases of osteo-arthritis in 
which the pain cannot be relieved by manipula- 
tion, an external fixation may also be considered. 
Fistula have been considered as contra-indica- 
tions to operation. We personally do not consider 
the mere presence of fistulee to be a contra-indica- 
tion. If the fistulous tract can be excluded from the 
field of operation, as it usually can be, there is no 
reason why the operation should not be performed. 

Among the complications or causes of failure of 
the operation for extra-articular fusion are failure 
of the graft to ankylose at one end or the other (7), 
fracture of the graft (8), transplantations of tuber- 
culosis to the site from which the graft is removed, 
and infection with resulting osteomyelitis. With 
the extra-articular method of fusion just described, 
I feel that chances for failure from any of these 
causes are minimized. Among the g cases treated, 
2 were somewhat out of the ordinary. 

Cast 1. A. G., white, male, was first seen in tg20. At 
that time he was 5 years of age. At the age of 3 years, he 
had begun to complain of some pains in the right hip and 
back which gradually became worse. In 1919 his parents 
first noted that he limped and on September 3, 1920, he was 
admitted to the Milwaukee Children’s Hospital because he 
was unable to walk. Previous to admission an abscess over 


lig. 5. X-ray picture of Case 2, 4 months following 
operation, showing graft in place with union at both the 
trochanter and ilium. 


the right greater trochanter had been incised. At time of 
admission the right leg was shorter than left, and a drain 
ing sinus, and some adduction deformity were present. Un 
der gas anwsthesia the flexion adduction deformity was cor 
rected and a cast applied. The child was then given helio 
therapy and put on a tuberculosis régime. He wore a cast 
for 1'2 years. By that time his general condition had grad 
ually improved. The patient was not seen for the next 
years. Early in 1927 he returned to the Children’s Hospital. 
His general condition was quite good but he had a marked 
adduction flexion contracture of the right hip with a trace 
of motion present. .\ Gant osteotomy was performed on 
July 18, 1927. In order to prevent a further return of his 
original deformity, the iliotrochanteric strut graft was done 
in addition to the osteotomy. There was a mild infection of 
the operative wound and the patient had a discharging 
sinus for + month following the operation. The cast was 
worn for 4 months and a brace for 2 months. At the end of 
this time the patient was allowed to be up and about on 
crutches without any further support. 

Ixamination on April 24, 1928, showed that the right 
hip was firmly ankylosed in abduction of 15 degrees, flexion 
of 15 degrees. There was no pain whatsoever in the hip, no 
tenderness about hip, and operative wound was closed. 
X-ray picture, April 24, 1928, showed that the graft was 
firmly united to the trochanter and the ilium. The neck of 
femur appeared to be firmly united with the ilium and lines 
of stress could be seen to run from one bone into the other. 

Case 2. EK. T., white, female, to years of age, was first 
seen in the Milwaukee Children’s Hospital on June 1, 1927. 
She gave a history of a minor injury to the right hip in 
January, 1927, followed by the gradual development of 
limp with some slight pain in the hip and night cries. By 
Marchs 1927, she had definite pain in the left hip and a 
definite limp. The child continued in school for the rest of 
that year. By June the symptoms had become so severe 
that the patient was brought to the hospital and traction 
was applied. As the mother desired to take the child home, 
a plaster hip spica was applied. Pain in the hip continued 
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X-ray pictures showed some destruction of the upper roof 
of the acetabulum and slight destruction of the head. 
There was considerable atrophy of the femur and ilium. 

On December 8, 1927, a strut-graft operation was per- 
formed. After the muscles were split, a fairly large abscess 
was encountered. Guinea pig inoculation of the pus 
demonstrated the presence of tubercle bacilli. 

The postoperative convalescence was uneventful. On 
February 5 the cast was changed. Immobilization of the 
hip joint was evident at that time. There was no pain on 
attempted motion. On April 2, 1927, the cast was removed. 
There was firm immobilization of the hip joint, no evidence 
of swelling about it, and no tenderness. 

X-ray picture, April 2, showed firm union of the graft. The 
atrophy of the femur and ilium was much less marked than 
previously. A short hip spica was applied and the patient 
was allowed up with crutches. 


SUMMARY 


1. Hip fusion operations are a well established 
surgical measure. 


2. An extra-articular graft is preferable to an 
intra-articular or para-articular procedure 

3. The method described is simple. It requires 
only a single incision. 

4. The results have been uniformly successful. 
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ADVANCED CANCER TREATED BY COLLOIDAL LEAD 


A Report OF NINETEEN CASES 


BERNARD FPF. SCHREINER, M.D., F.A.C.S., ann REINHARDT C. WENDE, M.D., Burrato, New York 


State Institute for Study of Malignant Disease, Burton T. Simpson, M.D., Director 


in 1922 (1) as to the results obtained in 

cancer cases with the use of lead given in- 
travenously we were hopeful that a new weapon 
had been given us to combat the ravages of this 
disease. At this time we used colloidal lead made 
from radio-active lead in two far advanced cases 
without any clinical improvement and for the 
time being the pursuit of this method was aban- 
doned. Again in 1924 (2) and in 1925 (3, 4, 5) Bell 
published further papers on the use of colloidal 
lead in the treatment of cancer. This prompted 
us again to undertake systematic investigation of 
the value of colloidal lead in the treatment of far 
advanced cancer. 

After preliminary work on the part of our 
physicists, Dr. Wilhelm Stenstrom and Melvin C. 
Reinhard, they succeeded in making an excellent 
preparation of colloidal lead (6). This prepara- 
tion was used in mice to gain some knowledge, if 
possible, of the effects on the mouse carcinoma as 
well as of the toxicity of this agent. The results of 
these investigations, which were carried on by 
Mr. M. C. Marsh, our biologist, were not very 
encouraging. Nevertheless, it was thought ad- 
visable to treat a series of human cases by this 
method. 


A FTER the preliminary reports of Blair Bell 


In March, 1926, we began the treatment of far 
advanced cancer with colloidal lead. Nineteen 
cases were selected as follows: 6 of carcinoma of 
the breast, 4 of epithelioma of the cervix uteri, 2 
of carcinoma of the stomach and one each of 
carcinoma of the bronchus, epithelioma of the 
larynx, epithelioma of the lip, naevus cell carcino- 
matosis, osteosarcoma of the femur, epithelioma 
of the penis, and adenocarcinoma of the vagina. 

In the beginning we used 0.025 grams of lead, 
which was gradually increased to 0.1 grams, 
given once a week over a period of 5 to 6 weeks; 1 
to 10 injections, intravenously, totalling 12 to 
510 cubic centimeters of solution containing 0.102 
to 0.646 grams colloidal lead per patient. During 
the course of treatment on these patients, careful 
blood counts, urinalyses, and observations were 
made. It was readily seen that we were dealing 
with an extremely poisonous substance which 
caused profound anemias and asthenias and some- 
times death. 

Six cases treated showed local reactions which 
consisted of burning, pain, itching, and swelling 
in the site of the lesion. The general reactions 
consisted of chills, nausea, vomiting, expectora- 
tion of blood, hematuria, weakness, and loss of 
appetite. Jaundice was noted in three cases during 
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lig. 1.” Blood chart for Case g500, breast, now alive. 


treatment, two of these being carcinoma of the 
breast and one carcinoma of the stomach. Two, 
with metastases in the liver, developed an ascites, 
one being a carcinoma of the breast and the 
other the naevus cell carcinomatosis. The case of 
epithelioma of the lip developed encephalitis. All 
patients at times had varying amounts of al- 
bumin and casts present in the urine; two breast 
cases had suppression of urine, one with con- 
vulsions. There were no embolic accidents. The 
usual colic, constipation, and neuritis of lead poi- 
soning were almost absent. Only one case —the 
breast case now alive—showed some of these 
symptoms 2!2 months after treatment was started. 
All patients were stricken with a rapid, grave 
anemia after receiving o.1 grams of colloidal lead, 
losing 10 to 60 per cent haemoglobin and as many 
as 2,500,000 red corpuscles per cubic millimeter 
within 2 to 5 days, wherein basophilic granules 
also appeared. Concentrated solutions of lead 


brought these about much sooner, or in 1 to 3 
days. This anemia, which at times presented a 
high color index of 1 plus, tended toward spon- 
taneous recovery. Iron citrate and liver diet were 
of value in combating the anemia. Injections of 


0.05 too. gram of lead, in a case fairly well re- 
covered from the anemia, acted very sharply in 
reducing haemoglobin and red cells; it looked like 
an accumulated action. 

Blood charts Figures 1, 2, and 3 show the action 
of colloidal lead in reducing the amount of hamo- 
globin and total red count in four of these cases. 

Of 6 cases of carcinoma of the breast treated 
with colloidal lead only one is alive, and she has 
definite metastases. This case is presented in view 
of the possibility that the lead in conjunction with 
high voltage X-ray and chemical amputation of 
the breast may have prolonged her life. Figure 1 
shows the lesion before the lead treatment was 
started, and Figure 2 shows the same lesion after 
lead treatment. Figures 3 to 6 show the lesion 
since the lead treatment was discontinued and 
after chemical amputation of the left breast and 
skin grafting was done. The other five breast 
cases died 2 months, 24 months, 3 months, 6 
months, and 1 year 3 months after lead treatment, 
was started. All the other cases died—the time 
indicated being from the beginning of the lead 
treatment: the 4 patients with epithelioma of the 
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cervix died in 2 weeks, 1 month, 5 weeks and 5'2 
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Blood chart for Case 8696, breast case, died in 3 months. 


None 


60 

















a 



































60 A000 gcc 
‘a -—> © 
‘ 5 
; ° 
5 © 
P) 2 
_ ao 
I a 
a) ieee i © 
— co — = 
RO 
Lea 
| 
00 | 
PaTHovoey } 
/ 
\ 
100, 5 000000, 
80 4 00000: 
60. ae "a 
o é 
3 a 
re) 
] 
I 
. c 
a: oe =a 
ut 
CU mee 5 
LEAD 
InvecTEO 
026K 
Boop |} ¥ 


ParHoLocy | # 


Fig. 3. Case 


CRENATION 




















None 


String 
Crenation 








9496, nevus cell carcinomatosis, died in 4 months. Case 9328, epithelioma of lip, died in 3 months. 
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Case g500, January 19, 1928, Fig. &. 


Fig. 7. 
when chemical amputation of the breast 
was begun. 


of breast. 


months; one patient with carcinoma of the stomach 
died in 8 days, the other in 3 months; the patient 
with carcinoma of the bronchus committed suicide 
in 6!2 months; the one with epithelioma of the 
larynx died in 1 month; the one with epithelioma 
of the lip in 3 months; the one with nevus cell 
carcinomatosis in 4 months; the one with epithe- 
lioma of the penis in 6 months; the one with 
osteosarcoma of the thigh in 3! months; and the 
one with adenocarcinoma of the vagina died 
in 5 months. 


CONCLUSIONS 
1. No clinical improvement in the tumor was 
noted in any case treated in this series. 
2. Colloidal lead as used in the treatment of 
these cases produced a grave anemia. 


GYNECOLOGY 


Case g5o00, October 13, 1926, 
after lead treatment. 


Case 9500, 
1928, following chemical amputation 
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lig. 6. Case g500, May 16, 1927, 
high voltage X-ray treatment having 
been instituted. 





Fig. 9. Case 9500, April 30, 
1928, following skin grafting of 
March 8, 1928. 


February 24, 


3. There was severe hematuria observed in at 
least two cases treated with colloidal lead. 

4. In our hands the lack of clinical improve- 
ment together with the severe anamias and 
asthenias produced by this form of treatment was 
cause enough for discontinuing the use of colloidal 
lead in the treatment of far advanced cancer. 
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MULTIPLEX GRAFT TECHNIQUE FOR EXTRA-ARTICULAR 
ARTHRODESIS OF THE SPINE! 


By CHARLES MURRAY 


FY NHE technique here described is of particular 
value for patients presenting extreme de- 
grees of kyphosis in which arthrodesis is in- 

dicated. Arthrodesis is obtained by means of 
multiple overlapping bone grafts, which induce 
fusion of the spinous processes and which later, 
in cases of spinal tuberculosis, promote fusion of 
the diseased vertebral bodies. ‘Tibial grafts for 
this purpose were first employed by Albee, who 
later devised the bent shingle technique, which is 
the basis of the method herein set forth. 

The tibial grafts are cut sufliciently thin to 
permit bending and adaptation to the pronounced 
curvature, while the overlapping gives suflicient 
tensile strength to provide firm immobilization. 
The distance between the spinous processes 
varies directly with the amount of destruction in 
the diseased vertebral bodies, and the technique 
described permits the employment of as many 
grafts as may be needed to meet the requirements 
of the individual case. In addition to the usual 
measures emploved for fixation of the grafts, the 





lig. 1. X-ray view taken about 5 weeks after operation. 


GRATZ, M.D., New York 


trapezius muscles are overlapped when the 
operation is done in the dorsal region (see Fig. +o), 
thus giving greater postoperative support to the 
graft and obviating the need of any mechanical 
postoperative immobilization. 

PECHNIQUI 

Kguipment. The only equipment required is 
the Albee motor bone saw and the usual stand 
ard instruments for plasi’ bone surgery of this 
type. 

Preparation of patient. \. addition to the 
usual pre-operative treatment of the patient, on 
the night before the operation the part of the 
spine to be operated upon and the left leg are 
shaved, cleaned with benzine, painted with 3.5 
per cent iodine solution, and covered with a 
sterile dressing. Oi the morning of operation, 
this dressing is removed, the parts again painted 





lig. 2. X-ray view taken 19 months after operation. 


1 Presented before the Alumna Society of the Hospital for Ruptured and Crippled, New York City, November 20, 1928 
Submitted for publication July 3, 1928. 
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Fig. 8. 
1928, following chemical amputation 
of breast. 


lig. 7. Case g5oo, January 19, 1928, 
when chemical amputation of the breast 
was begun. 


months; one patient with carcinoma of the stomach 
died in 8 days, the other in 3 months; the patient 
with carcinoma of the bronchus committed suicide 
in 6!2 months; the one with epithelioma of the 
larynx died in 1 month; the one with epithelioma 
of the lip in 3 months; the one with nevus cell 
carcinomatosis in 4 months; the one with epithe- 
lioma of the penis in 6 months; the one with 
osteosarcoma of the thigh in 32 months; and the 
one with adenocarcinoma of the vagina died 
in 5 months. 


CONCLUSIONS 
1. No clinical improvement in the tumor was 
noted in any case treated in this series. 
2. Colloidal lead as used in the treatment of 
these cases produced a grave anemia. 
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lig. 5. Case g5oo0, October 13, 1926, 
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lig. 6. Case g500, May 16, 1927, 
high voltage X-ray treatment having 
been instituted. 


page 


% Ee, 





Fig. 9. Case g500, April 30, 
1928, following skin grafting of 
March 8, 1928. 


February 24, 


3. There was severe hematuria observed in at 
least two cases treated with colloidal lead. 

4. In our hands the lack of clinical improve- 
ment together with the severe anemias and 
asthenias produced by this form of treatment was 
cause enough for discontinuing the use of colloidal 
lead in the treatment of far advanced cancer. 
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MULTIPLEX GRAFT TECHNIQUE FOR EXTRA-ARTICULAR 
ARTHRODESIS OF THE SPINE! 
By CHARLES MURRAY GRATZ, M.D., New York 


FY NHE technique here described is of particular 
value for patients presenting extreme de- 
grees of kyphosis in which arthrodesis is in 

dicated. Arthrodesis is obtained by means of 
multiple overlapping bone grafts, which induce 
fusion of the spinous processes and which later, 
in cases of spinal tuberculosis, promote fusion of 
the diseased vertebral bodies. Tibial grafts for 
this purpose were first employed by Albee, who 
later devised the bent shingle technique, which is 
the basis of the method herein set forth. 

The tibial grafts are cut sufficiently thin to 
permit bending and adaptation to the pronounced 
curvature, while the overlapping gives sufficient 
tensile strength to provide firm immobilization. 
The distance between the spinous processes 
varies directly with the amount of destruction in 
the diseased vertebral bodies, and the technique 
described permits the employment of as many 
grafts as may be needed to meet the requirements 
of the individual case. In addition to the usual 
measures emp!oved for fixation of the grafts, the 





lig. r. X-ray view taken about 5 weeks after operation. 


trapezius muscles are overlapped when the 
operation is done in the dorsal region (see Fig. so), 
thus giving greater postoperative support to the 
graft and obviating the need of any mechanical 
postoperative immobilization. 


PECHNIQOUI 


Kguipment. The only equipment required is 
the Albee motor bone saw and the usual stand 
ard instruments for plasi’ bone surgery of this 
type. 

Preparation of patient. 1. addition to the 
usual pre-operative treatment of the patient, on 
the night before the operation the part of the 
spine to be operated upon and the left leg are 
shaved, cleaned with benzine, painted with 3.5 
per cent iodine solution, and covered with a 
sterile dressing. Oi the morning of operation, 
this dressing is removed, the parts again painted 





ig. 2. X-ray view taken 19 months after operation. 


1 Presented before the Alumna Society of the Hospital for Ruptured and Crippled, New York City, November 20, 1928 
Submitted for publication July 3, 1928. 
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Fig. 4. Fig. 6. 
ig. 3. Sequence and technique in removing grafts from the tibia. 
ig. 4. Lateral view of spine, shaded area indicating spinous process to be included in 
the operation and position of the grafts before they are sutured in position. 
lig. 6. Lateral view of the spine, showing the bony framework of the operation. 


with iodine, and covered with a fresh sterile 
dressing. 

Operation. The patient is placed prone on the 
table, and the operative areas are prepared. 

Incision is made extending from the third 
spinous process cephaloid to the third spinous 
process caudal to the diseased area. The spinous 
processes are then exposed and split by means of 
a wide osteotome and mallet, one side of each 
being fractured subperiosteally and displaced 
laterally to either right or left, as the case may 
be. This technique should be carefully observed, 
the result being a gutter about 1.5 centimeters in 


ae 


ya 


Perjosfeum 






Medulla 





Fig. 5. Position of the seven essential sutures and the lig. 7. Vertical view through the spinous process, 
order in which the operative work is done. showing method of alternating the grafts. 
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Vig. 8. Vertical view between the spinous processes, 
showing method of applying the sutures through the erector 
spine muscles. 


width to receive the grafts (see Fig. 7). ‘The 
intraspinous ligaments are also divided by means 
of a narrow osteotome and mallet. 

When this has been done, the left leg is flexed, 
the skin and subcutaneous tissues are turned 
back, and with the aid of the motor saw five 
parallel vertical incisions are made in the central 
portion of the tibia, in the order shown in Figure 
3, the last two cuts releasing the grafts. ‘This 
procedure obviates the difficulty that might arise 
by an attempt to remove each graft separately. 
It is of the utmost importance that these grafts 
be not more than 2 to 4 millimeters in thickness 
and 9 to 13 centimeters in length, varying with 
the age and requirements of the case, and that 
they should include all three layers of the bone. 





A. b. } 


lig. 11. Tibial grafts in alignment as removed and hal- 
ance of resultant forces after operation. 


Fig. g. Position of the erector spina muscles, after 
suturing has been completed. 
Fig. 10. Method of overlapping trapezius muscle. 


It is easy to secure such grafts if the steps in- 
dicated in Figure 3 are followed. 

The first graft is placed in the central portion 
of the superior spinous process at a little more 
than a right angle, as shown in Figure 4, and is 
firmly secured in this position by a suture of 
kangaroo tendon. The position of this suture is 
shown in Figure 5a. ‘The technique of passing 
this and subsequent sutures through the erector 
spinz muscles is shown in Figure 8, the trapezius 
muscles being reflected as shown. The position 
of the second and subsequent grafts and the 
sutures used for holding them in position are 
shown in Figure 5, a to f. 

The mechanical principle of this succession of 
multiplex grafts is explained more fully later in 





Fig. 12. Diagram illustrating the method of attaching 
grafts to spinal column. 
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the paper. Each graft, however, holds those 
beneath firmly in position, and thus an accurate 
and heavy bone bridge is built, firmly immobiliz- 
ing the spinal segments. 

The periosteal and medullary sides of the 
grafts are alternated, as shown in Figure 7, a 
point of much importance, as proliferation of 
bone from periosteum and medulla has been 
shown to vary greatly. The substance of the 
cortex is firmer than that of the medulla, and the 
method of alternating the two layers provides an 
even distribution of both. At least seven sutures 
are essential if four grafts are used, but more of 
each may be required. 

Figures 5f and 6 show the lateral view of the 
grafts in position, and also the position of the 
sutures. Figure 9 shows the vertical view. 

After the grafts have been securely fastened in 
position, the right trapezius muscle, which has 
previously been reflected (see Fig. 9), is 
stitched over the midline and sutured to the 
erector spina, 2 centimeters to the left. The left 
trapezius muscle is then similarly stretched and 
sutured to the external surface of the right 
trapezius, 2 centimeters to the right of the mid- 
line. The exact technique is shown in Figure ro. 

The skin and the superficial tissues are then 
closed with plain catgut, iodine is applied, and 
the wound is covered with a large sterile dressing. 
The incision in the tibia is closed in the same 
manner, and the patient is returned to bed and 
placed on his side, being kept there for 5 to 8 
weeks, after which an X-ray examination is made. 

MECHANICAL FEATURES OF THIS OPERATION 

Krederick J. Wallis, (B. Arch.) 

Figure 11A represents the tibial grafts in align- 
ment as removed. 

When these grafts are bent during the opera- 
tion, as shown in Figure 11B, a set of forces is 
brought to work acting in the direction indicated 
by the three arrows. 

Figure 11C represents a lateral diagram of the 
spinal column: a, the spinous processes; 6, the 
line of the articular processes; and c, the spinal 
bodies. The weakening of the spinal bodies by 
the disease process results in the crushing to- 
gether of these bodies at d, and a new set of forces 
acting in the direction indicated by the three 
arrows. 

Figure 11D represents the resultant of the two 
preceding sets of forces. It will be noted that 
they balance each other at all points, thus giving 
physiological rest to the point which has become 
weakened by the disease, as well as producing 
firm immobilization. 


Figure 12 is a diagram illustrating the method 
employed for attaching the grafts to the spinal 
column. In this figure, as before, a, b, c represent 
spinal processes, articular processes, and spinal 
bodies respectively; e, f, g are the points at which 
levers h-e, k-f, m-g, etc., representing the grafts, 
are attached to the spinal processes. When these 
levers are bent during the operation, force is 
applied upon them, as indicated—the points f and 
g, and so on, acting as fulcrums. 

This entire system of grafts secures its effect by 
its action through the articular processes 6, re- 
lieving the weakness in the spinal bodies at c. 
It can readily be seen that any attempt to pro- 
duce fusion by destruction of the articular 
processes, 6, and breaking down the spinal proc- 
esses, a, will be less effective than a procedure 
which acts as far to the left of b as possible, leaving 
the articular processes intact. 


CASE REPORT 

The patient, L. B., a young woman, 24 years of age, 
was first seen September 14, 1926, in the Good Samaritan 
Hospital at Suffern, New York, in consultation with Dr. 
C. P. Hussey. She had fallen down stairs 19 years previ- 
ously, following which the spine became painful and a 
slight deformity developed in the mid-dorsal region. This 
gradually increased to a marked kyphosis, with its apex at 
the seventh to ninth dorsal spines. On December 12, 1925, 
a chronic appendix was removed. Later a large psoas 
abscess developed, which was opened and curetted extra- 
peritoneally on April 8, 1926. 

Physical examination on September 14, 1926, showed a 
very poorly developed and nourished young woman. The 
heart and lungs were surgically competent. There was a 
marked kyphosis, with the apex at the seventh to ninth 
dorsal spines and a compensatory lordosis of the lumbar 
spine. There was also a psoas abscess which had been dis- 
charging constantly since April. X-ray examination 
showed destruction of the fifth to the twelfth dorsal 
bodies, typical of tuberculosis. ‘The temperature varied 
from 98.6 to ror degrees. The patient had not been out of 
bed for 6 months. 

Diagnosis: tuberculosis of the dorsal spine, with dis- 
charging right psoas abscess, secondarily infected. 

The patient was operated upon at the Good Samaritan 
Hospital, October 16, 1926, Dr. H. R. Moon and Dr. C. P. 
Hussey assisting; the anesthetic was administered by Miss 
Olive B. Wheeler, R.N. During the early stages of the 
anesthesia, the breathing became markedly irregular, and 
artificial respiration was required, after which the operation 
was performed according to the technique just described. 
The spinous processes were widely separated and definite 
movement between them was observed, indicating that at 
this time there was no fusion of the vertebral bodies. The 
arthrodesis extended from the fourth dorsal spinous proc 
ess to the first lumbar, inclusive. Operative time, 40 
minutes. 

She was returned to bed, placed on her side, and kept 
absolutely quiet. The incision in the back and the wound 
in the left leg healed by first intention. X-ray pictures 
taken November 20, 1926 (lig. 1) showed disease still 
present and the grafts in position. The patient was 


allowed to sit up at this time. From then on she gradually 
improved and was able to leave the hospital for short 
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intervals, but was not discharged because, being an orphan, 
she had no suitable home conditions. The psoas abscess 
discharged intermittently until November, 1927, and has 
not since recurred. X-ray examination May 12, 1928, 
showed a clear-cut U-shaped spinous body, formed by 
fusion of the fifth to the twelfth dorsal bodies (Fig. 2). 
The patient is now able to walk without supports of 
any kind and has no pain. She was presented before the 
Queen’s County Medical Society on May 11, 1928, and 
was at that time able to drive without discomfort from 
Suffern, New York, to Jamaica, Long Island, a distance of 
approximately 50 miles, in an ordinary automobile. 


SUMMARY 


1. It will be noted that the grafts are taken 
from the central and not from the upper portion 
of the tibia, the advantage being that an equal 
depth is secured for all the grafts, whereas the 
increase in thickness of the cortex in upper 
portion of the tibia would produce irregularities. 

2. The periosteal, cortical, and medullary sur- 
faces are alternated, thus insuring an even thick- 
ness and balance when the grafts fuse later. 

3. The method of applying the grafts to the 
spinous processes, the one beneath the other, 


gives a succession of leverages and besides results 
in the maximum thickness of the multiplex graft 
being placed opposite the point of maximum 
kyphosis. 

4. The overlapping of the trapezius muscles, 
prevents any tendency the grafts may have to 
straighten, thus producing untoward postopera- 
tive complications. It also supports the back 
itself after the patient has resumed the erect 
posture, thus eliminating any need for a post- 
operative cast or brace. 

5. This operative technique may be varied, as 
regards both size and number of grafts used, to 
meet the requirements of the most extreme cases. 
It tends to check the development -of the de- 
formity and may even have a corrective effect. 
This is in contradistinction to any operative 
procedure in which the articular processes are 
destroyed, which would tend to produce a slight 
increase in the kyphosis. 

6. A modification of this technique may be 
used in selected cases of any marked spinal de- 
formity. 


ARTERIOVENOUS ANEURISM OF LEFT SUPERIOR THYROID VESSELS! 


JACOB M. MORA, M.D., Cuicaco 


Instructor in Surgery, University of Illinois College of Medicine 


described the clinical features of arterio- 

venous fistula more than a century and a 
half ago, such abnormal communications have 
been described involving most of the major 
divisions of the vascular tree. Nowhere, however, 
does there appear to be recorded an aneurism of 
the superior thyroid vessels, such as occurred in 
the appended case. Reference to the larger series 
collected by Bramann (1), G. H. Makins (7, 
8, 9), Callander (2), and Reid (11) discloses no 
mention of involvement of these vessels. 

The rarity of this lesion is particularly striking 
in view of the vast amount of thyroid surgery 
which has been done in the past decade. Indeed, 
Lahey (6) and Pemberton (1o) state that they 
have never seen an arteriovenous aneurism of the 
superior thyroid vessels, and Crile (3) writes that 
while he has never seen this complication follow- 
ing thyroidectomy, he has seen one case in which 
the aneurism developed subsequent to a polar 
ligation. Nowhere in surgical literature is it 


Oy doect William Hunter (4, 5) first accurately 
% 


mentioned as a possible complication of thyroid- 
ectomy or ligation. The following case, therefore, 
was deemed worthy of recording: 


Mrs. R. L., housewife, 26 years old, first presented herself 
in May, 1927, complaining of a small swelling cn the left 
side of the neck. She was not positive as to the time this 
was first noticed, but thinks she first became aware of it 
several days following a left lobectomy, performed else- 
where, in 1922. (The patient had had a right lobectomy 
performed by the same surgeon in 1917.) The swelling 
had begun to enlarge noticeably during the past year, 
and while the patient was aware of the mass “throbbing 
and pulsating,” it was otherwise symptomless. 

Of significance in the past history was a syphilitic in- 
fection acquired in 1918, for which she had received 
vigorous antiluetic treatment. Three pregnancies had 
occurred, the first two terminating normally at term, both 
children being alive and well at the time the patient 
presented herself, while the third was a spontaneous 
abortion at the fourth month. 

The essential physical findings consisted of the presence 
of asmall round swelling about 1.5 centimeters in diameter, 
situated at the medial border of the left sternocleido- 
mastoid muscle, about 2 centimeters below the mandible. 
It was an expansile, pulsating tumor, with a distinctly 
palpable thrill, and a systolic bruit transmitted downward 


1From the Surgical Service of Dr. H. M. Richter, Mt. Sinai Hospital, Chicago. 


124 SURGERY, GYNECOLOGY AND OBSTETRICS 





ig. 1. External appearance and location of aneurism. 


along the course of the great vessels of the neck. The 
pupils reacted normally to light and in accommodation, 
the heart and lungs were entirely negative, and the reflexes 
were intact, no pathological reflexes being demonstrable. 
The blood pressure was 124-60; the urine was negative, 
the basal metabolic rate plus 3; the blood Wassermann 
reaction was reported negative in one laboratory and 2 
plus in another, 

Operation was performed January 13, 1928, under 
nitrous oxide gas and local anesthesia. <A_ transverse 
incision was made along the lower border of the mass. 
The lesion was exposed after careful dissection and found 
to consist of an arteriovenous aneurism of the left superior 
thyroid vessels. ‘The mass was extirpated and the neck 
closed. ‘The postoperative course was entirely uneventful 
and the patient was discharged on the seventh day. 

On examination the specimen was found to consist of 
part of an artery and vein with an intervening sac 1 
centimeter in diameter, which on subsequent microscopic 
examination proved to be composed of connective tissue. 
No changes were demonstrable in the arterial wall other 
than some hypertrophy of the muscle fibers. 

The patient was re-examined 5 months after operation, 
and presented a clean, well healed, thin scar, with no 
evidence of recurrence of the aneurism. 


SUMMARY 


A case of arteriovenous aneurism of the left 
superior thyroid vessels is recorded. A searching 
review of the literature has failed to disclose a 
Despite the known history of 


similar case. 


lig. 2. Relation of aneurism to vessels of neck. 


syphilis, this aneurism was probably of traumatic 
origin, following a lobectomy on that side. 
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THE PREPARATION AND MANAGEMENT OF THE DIABETIC 
SUBJECTED TO AMPUTATION FOR GANGRENE! 
BERNARD C. McMAHON, M.D., RUDOLPH SCHARF, M.D., ano WALTER M. BARTLETT, M.D. 


Morristown, NEw JERSEY 
From the Physiatric Institute 


N a previous communication from this clinic 

(7) the general treatment of the surgical 

diabetic was outlined and three cases were 
reported. In view of the enlarged series, it is 
thought desirable at this time to make a further 
report on the same subject, including some of the 
changes made in management and technique. 
Since the opening of the surgical unit, there have 
been more than one hundred operations on dia- 
betic subjects. Thirteen amputations for dia- 
betic gangrene have been performed since the 
initial report. Subsequent to the introduction of 
insulin in 1922, the mortality statistics reported 
by others (1, 3, 14, 20, 21) revealed a steady 
decrease in the operative risk in these cases. 


PATHOLOGY 


Von Noorden (19) mentions that all diabetics 
sooner or later develop marked arteriosclerosis 
and thereby become easily subject to the develop- 
ment of complications which arise from this 
arterial disease. Naunyn (16) on the other hand 
states that arteriosclerosis is not consequent to 
diabetes, but that in many cases the primary 
arteriosclerosis may be responsible for the develop- 
ment of diabetes. 

Allen (2) says: ‘All cells of the diabetic organ- 
ism are specially liable both to autogenous dis- 
orders and to external injuries, as they lack the 
normal power both of burning food substances 
for energy and of building up and repairing their 
protoplasm, in addition to being poisoned by 
products of abnormal metabolism. ‘This is re- 
sponsible for the more degenerative changes such 
as arteriosclerosis and dry gangrene and also 
for the deficient healing of wounds and the sus- 
ceptibility to bacterial invasion.” 

Eliason (g) in his report states that gangrene 
resulting from this arterial disease is analogous 
to that occurring in diabetes, but that in diabetes 
the gangrene is apt to develop about 10 years 
sarlier than in non-diabetic subjects. Gangrene, 
or the local death of tissue, is due to the shutting 
off of the blood supply to a part by some condi- 
tion. The most common causes are thrombosis, 
embolism, infarction, ligature of vessels, and ob- 
literative disease of the blood vessels, which in 
turn may be due to infections, poisons, injury 


from heat or cold, or electrical injury. Depending 
upon the nature of their etiology and the rapid- 
ity with which they have developed, the nec- 
roses are either dark green, yellow, gray, or black. 
For practical purposes, gangrene is divided into 
two types: mummification or dry gangrene and 
putrefaction or moist gangrene. 

In dry gangrene, rapid evaporation of the tis- 
sue water occurs, the horny layer of the skin be- 
comes brown, blaek, or leathery and is frequently 
as hard as stone. This type of gangrene, occurring 
in the extremities of people with advanced arte- 
rial disease, is arteriosclerotic or senile gangrene 
and is prone to occur in diabetics. Moist gangrene 
results from a luxuriant growth of putrefying 
organisms of the colon bacillus, bacillus of malig- 
nant oedema, bacillus welchii, or the pyocyaneous 
types. 

Since the initial report (7), several cases of dry 
gangrene have been observed which have healed 
without the aid of surgery as a result of treatment 
with strict diet and insulin. We now give all cases 
of this type the opportunity to heal in this 
manner if operation does not seem imperative. 
In cases in which the circulation in the foot is ap- 
parently sufficient and in which there are no signs 
of a spreading process, we have been conserva- 
tive and only when this has failed have opera- 
tions been performed. Our results confirm those 
of DuPré (8) and Gray (10) in their excellent 
reports of cases treated non-surgically.. In this 
series our experience agrees with that of Williams 
(22), that gangrene is rare in the insulin-treated 
diabetic. The rule is that gangrene develops in 
the neglected diabetic. 

Without surgical intervention, a local area of 
necrosis may be cast off and its place taken by 
new tissue regeneration; the defect may be filled 
in with connective-tissue cicatrization; or the 
necrotic tissue may be cast off and leave an open 
ulcer showing liquefaction necrosis. ‘There is al- 
ways a reactive inflammation around the necro- 
sis—the sequestration necrosis inflammation 
—which limits the necrotic area. When such 
an area is small, it usually heals readily when 
proper treatment is initiated. Large necroses, 
especially those involving bone, which form an 
osteomyelitis, cause much trouble unless surgical 
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intervention is early and adequate. If this is not 
done, fistulous tracts and sinuses will form, open 
on the surface, and discharge foul, purulent 
material. 

Most cases of gangrene excepting those of the 
benign type begin with pain in the part. ‘This is 
thought to be an indication of thrombosis and 
not infrequently a thrombus is found at opera- 
tion. As the arteries are severely diseased and 
their walls thickened and inelastic they are re- 
duced in caliber. Gangrene is easily precipitated 
by a slight injury or chronic irritation from 
pressure, which induces thrombosis of the smaller 
or larger vessels supplying the part. Buerger 
(4, 5) states that the vessels of limbs amputated 
for diabetic gangrene show a mortifying process 
due to extensive arterial disease. Joslin (11, 12, 
13) adds that an examination of diabetic limbs 
removed for gangrene shows the uselessness of 
trying to save most cases of diabetic gangrene 
from amputation. This is because extensive 
thrombosis and advanced arterial disease make 
healing impossible. Excellent reports on this 
general subject have been contributed by Joslin 
(12), Mason (15), Palmer (17), Cochrane (6), and 
Eliason and Wright (9). 


INDICATIONS 


There are certain absolute indications for 
surgical intervention in the treatment of diabetic 
gangrene which cannot be overlooked with im- 
punity. Amputations of extremities for diabetic 
gangrene are not operations of choice, but of 
necessity. The primary object is to save the pa- 
tient’s life. The physician or surgeon who allows 
his zeal for conservatism to influence him against 
a high amputation adds 35 or 40 per cent to 
the operative mortality in the event that re- 
amputation is made necessary by development 
of secondary gangrene. Most of the cases come 
to the hospital in extremis, with gangrene of the 
whole foot or the whole foot and part of the leg. 
They show signs of absorption and appear def- 
initely septic. For these reasons temporizing 
measures are not successful in the majority of 
cases. 

The positive indications for operation are 
(1) the presence of signs of a rapidly spreading 
process, (2) the presence of a virulent infection 
with signs of septicemia or severe toxemia, and 
(3) the presence of a diabetic condition that can 
no longer be controlled by frequently repeated 
and increasing insulin dosage with proper dietetic 
treatment. Operation is performed without the 
slightest hesitation when any of these indica- 
tions are noted. 
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If such indications do not present themselves, 
time is always allowed for careful observation 
and adequate preparation. During this period, 
the diabetic condition is brought under thorough 
control and temporizing measures for the treat- 
ment of the gangrene are initiated. 

SITE 

In regard to the site of amputation, this dis- 
cussion is limited to diabetic gangrene. Simple 
infections are not regarded in this category. 
Formerly in patients under 45 years of age who 
had easily palpable pulsations in the popliteal 
and dorsalis pedis arteries, the Stephen-Smith 
amputation below the knee joint was favored. 
Although this operation preserves the knee joint, 
it leaves the stump covered only by skin and 
fascia and does not prove satisfactory for weight 
bearing after healing is complete. When this 
operation is performed in poorly nourished dia- 
betic patients, healing is apt to be slow and im- 
perfect. Diabetic patients are particularly prone 
to develop pressure necrosis from the slightest 
irritation and secondary gangrene in these stumps 
is frequently seen. Even if the stump heals per- 
fectly, the proper function of the knee joint is 
disturbed by the mechanical difficulty of manip- 
ulating the short stump below the knee. These 
considerations have led to the adoption of the 
Stokes-Gritti amputation. With this technique 
a better weight-bearing stump is obtained, the 
stump is more easily fitted with an artificial 
limb, and the artificial knee joint functions better 
than the genuine knee joint does following any 
of the usual operations below the knee. From 
this experience and that of Eliason (9), patients 
beyond the age of 60 will not use artificial limbs 
after they have been fitted but prefer to use 
crutches. 

In patients over 45 years of age and in some 
younger patients, amputation above the knee 
joint is preferred. When arteriosclerosis is far 
advanced, especially when the amputation is 
imperative because of the patient’s general con- 
dition, it is best to amputate in the mid-thigh or 
above. The main advantages of the high amputa- 
tion are that (1) the operation can be accom- 
plished quickly with the least loss of blood, (2) 
the healing is rapid and often by first intention, 
and (3) there is the least chance of surgical shock. 
The prevention of surgical shock is a large factor 
in decreasing the mortality in this type of 
surgery. By this method (4) the amputation 


stump can be completely healed and the patient 
out of bed in a few weeks. This is of the utmost 
importance in dealing with patients who have 
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far advanced arteriosclerosis and associated 
visceral complications, diabetes, nephritis, high 
blood pressure, and myocarditis. 


PRE-OPERATIVE TREATMENT 


By pre-operative treatment is meant the prep- 
aration of the patient for the operation. ‘The 
diabetic condition should be controlled so that 
the patient can be operated upon with the least 
possible risk. No general plan can be outlined, 
since every case requires individual considera- 
tion. Diabetic gangrene is a disease of middle 
and later life, due more to arteriosclerosis than 
to diabetes. The latter is very often detected 
accidentally after the gangrene has existed for 
some time and frequently after it has proved 
resistant to ordinary therapeutic measures. It 
so happens that diabetes is often overlooked 
until gangrene has progressed to a dangerous 
stage. The examination of the urine and blood 
for sugar should occupy a more important 
position in the routine care of cases of gangrene. 
In this series of cases with 2 exceptions all patients 
were within the ages of 53 and 67 years. They 
all showed an advanced arteriosclerosis, especially 
the excepted younger ones (Cases 3 and to). 
The blood pressure was either normal or only 
slightly above normal. The heart was in good 
condition (with the exception of Case 12, which 
showed auricular fibrillation). 

The pre-operative treatment therefore depends 
upon the condition in which the patient is first 
seen. When there is enough time for pre-operative 
treatment, there is no difficulty in bringing the 
blood sugar under control. A diet low in calories, 
(about 1000) with liberal amounts of carbo- 
hydrate (100 to 120 grams daily), together with 
small doses of insulin (10 units 2 or 3 times a day), 
is usually sufficient to reduce the blood sugar to 
normal and clear the blood of acetone, unless the 
diabetes is unusually severe or systemic intoxica- 
tion has begun. 

A different situation arises when the operation 
is to be performed immediately. When the blood 
count shows progressive leucocytosis, the tem- 
perature is rising, and lymphangitis is develop- 
ing, the patient’s general condition makes an 
operation imperative. In these cases we simply 
try to suppress acidosis by giving insulin and 
liberal amounts of glucose intravenously. Not 
enough stress can be laid upon the fact that, in 
elderly diabetics who have never been under 
dietary or insulin management, the insulin require- 
ment is generally small. The initial pre-opera- 
tive dose seldom needs to be over 20 units and 
an equal amount of glucose intravenously (in 


grams) should be given simultaneously. If the 
blood sugar is maintained between 80 and 150 
milligrams per 100 cubic centimeters and the 
blood free of acetone, the patient is considered 
safe for operation. 

The use of cardiac stimulants depends entirely 
on the behavior of the heart and blood pressure. 
Among these stimulants, intravenous glucose 
ranks first in importance and is found to be most 
rapidly effective. Second in importance is caf- 
fein sodium benzoate administered hypodermic- 
ally. The numerous preparations of digitalis 
are useful when given for some time prior to 
operation, but would not suffice in an emergency 
unless given in large doses intravenously. In 
case of an acute collapse it may be necessary to 
administer adrenalin. 

In this series ordinary nitrous-oxide-oxygen 
anesthesia has been employed. At times in 
order to obtain complete relaxation it is neces- 
sary to use ether. Deep anesthesia with nitrous 
oxide alone might develop signs of circulatory 
failure. In general this method has been entirely 
satisfactory. If a general anesthetic is regarded 
as an excessive risk, it is certainly more con- 
servative to use spinal anesthesia, as this in- 
volves less shock. In the present series, how- 
ever, this method was employed but once. In 
that case the spinal anesthesia was not suffi- 
cient and had to be supplemented by gas-oxygen. 
It is therefore not possible to express an opinion 
based on actual experience with spinal anesthesia. 
We have found the gas-oxygen anesthesia rapid, 
effective, and without detrimental effect on the 
diabetic condition. 


OPERATIVE TECHNIQUE 


Three main types of operation have been em- 
ployed: (1) the Stephen-Smith amputation below 
the knee, (2) the Stokes-Gritti amputation above 
the condyles of the femur, and (3) amputation in 
the upper, middle, or lower third of the thigh. 

The first type of operation has been performed 
in the classical way. A sufficiently large amount 
of tibia below the tuberosity was excised obliquely 
in order to prevent pressure necrosis. In spite 
of this precaution, secondary gangrene has been 
observed. Even with perfect healing, the stump 
has not proved satisfactory for weight bearing. 
Therefore the second type of amputation is pre- 
ferred, whenever the third type can be avoided. 

The second type of operation, the Stokes- 
Gritti, has been most satisfactory, both as to 
healing and as to the giving of a good weight- 
bearing stump. ‘This operation has been per- 
formed even in preference to the Stephen-Smith, 
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whenever the dorsalis pedis and popliteal pulsa 
tions were palpable and a sufficient blood supply 
was certain. This is the operation of choice in 
cases in which the surgical risk is not great and 
the patient’s condition is satisfactory -for pro- 
longed anesthesia. When the operation is to be 
quickly performed, it involves less risk to the 
patient beyond 50 years of age to have a mid- 
thigh amputation. This consideration also applies 
to cases in which the circulation in the popliteal 
vessels is poor, when the infection has been 
spreading rapidly, or when the general condition 
of the patient is extremely poor. In these cases 
amputations are done above the knee with a 
circular incision. No tourniquet should be used 
in amputation upon the diabetic. The incision 
must be precisely made with a sharp knife and as 
little trauma as possible produced. Hemostasis 
should be complete, only the individual vessels 
being caught and tied with plain catgut. Ves- 
sels or muscle tissue should not be ligated en 
masse. Hemorrhage from muscles can be con- 
trolled with single sutures tied just tight enough 
to prevent oozing. High as the amputation is 
performed, a certain amount of superficial nec- 
rosis may result and it is-consequently advis- 
able to amputate with certain, rapid, and deft 
incisions. When mattress sutures are employed 
to control muscle bleeding, it is noted that 
superficial necroses of the stump are favored. 
The wounds are closed without drainage. Black 
silk is used to close skin flaps, since this has been 
found to be less irritating than silkworm gut or 
some other non-absorbable suture. 

After the third day, inspection of the stump 
should be made daily and where there is slight 
crepitation or saprophytic odor, one or two 
sutures should be removed and drainage promptly 
established. The wound is held open with gauze 
saturated with Dakin’s solution. A heavy wool 
stocking is applied to the other limb to prevent 
pressure necrosis while the patient is confined to 
bed. A Balkan frame with a longitudinal bar 
should be used over the bed and the patient 
encouraged to exercise as much as _ possible. 
Deep muscle massage by the Swedish method 
should be employed daily. 

On account of the poor condition of most of 
these patients, the third type of amputation has 
been given preference where the Stokes-Gritti 
operation might have been performed. The 
results have been excellent and in many cases 
first intention healing has been observed. Never? 
theless, preference should be given to the Stokes* 
Gritti operation whenever the condition of thé 
patient is favorable for a prolonged anesthesia. 


POSTOPERATIVE TREATMENT 

After the diabetic patient leaves the operat- 
ing room he is to be regarded and treated as a 
patient in acidosis or diabetic coma. The anzs- 
thesia brings on or increases the tendency to 
acidosis, and therefore measures must be taken 
to combat this condition. It is best to give 
equal amounts of glucose (grams) intravenously 
and insulin (units) subcutaneously immediately 
after operation. Forty cubic centimeters of 50 
per cent glucose and 20 units of insulin usually 
are sufficient. If the operation lasts unusually 
long and if a considerable dehydration takes 
place, physiological saline solution (about 1000 
cubic centimeters) is given hypodermically. Post- 
operative vomiting occurs very rarely. It has 
been found that the intravenous administration 
of glucose seems to diminish nausea and prevent 
vomiting. 

Four hours after the operation, a blood sample 
is drawn and analyzed for sugar, acetone, and 
alkali-reserve if acetone is present. The blood 
sugar and the amount of acetone found govern 
the further treatment. When there is a con- 
siderable amount of acetone present and when 
surgical shock is extreme, glucose and insulin 
administration is repeated in the same amounts 
as mentioned. Usually smaller doses of both 
are given, as the majority of these patients suffer 
from an extremely mild but badly neglected 
diabetes. It is not desirable to have patients 
experience hypoglycemia or violent insulin re- 
actions after operation because such conditions 
may bring on or increase restlessness and lead to 
embolism. 

Another difficulty is that the beginning of low 
blood-sugar reactions cannot be diagnosed with 
certainty during the first hours following oper- 
ation, as the patient perspires very freely and 
abundantly from circulatory causes. Only a 
blood analysis can give the exact diagnosis in such 
instances. 

Four hours after operation, most patients are 
able to tolerate fluids given by mouth in small 
quantities. This facilitates administration of 
carbohydrate in the form of fruit juices of various 
kinds such as orange juice, sweet cider, grape 
juice, ginger ale, or sweetened tea. Any of these 
are easily tolerated if given ice cold. If larger 
quantities of carbohydrate are to be given, iced 
tea with glucose or orange juice with sugar may 
be substituted. Should nausea prove too obsti- 
nate, one dose of atropine sulphate (0.001 gram) 
hypodermically is of great benefit. If this poves 
to be inadequate, intravenous administration of 
glucose must be continued. 
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It is hardly possible to suggest a regular sched- 
ule for the further dietetic and insulin manage- 
ment. The examination for sugar and acetone 
of every urine specimen voided may help to 
some extent to facilitate further directions, pro- 
vided the renal threshold for glycosuria is not 
too high. 

However, during the first 24 hours, both car- 
hbohydrate and insulin may be given at about 4 
hour intervals. Thereafter, a most careful diet 
with from 120 to 150 grams of carbohydrate 
plus a small amount of protein and practically 
no fat may be started. Such a diet is divided into 
4 equal nourishments, given at 8 a.m., 12 noon, 
4 p.m., and 8 p.m. and insulin given with each 
nourishment. In order to shorten the night 
interval, an additional midnight dose of insulin 
of 10 or 15 units and an equal amount of carbo- 
hydrate in grams is given. If the general condi- 
tion of the patient allows, the diet is changed on 
the third day to 700 or 800 calories, of which 
20 grams are protein, 120 grams are carbohy- 
drate, and 15.5 or 26.6 grams are fat. Very 
little or no salt is given in order to facilitate 
circulation and prevent undesirable oedema or 
congestion. 

One of our cases proved most refractory to any 
peroral intake of fluids. As this condition lasted 
for several days, rectal administration of car- 
bohydrate was substituted for some of the intra- 
venous injections. The patient easily retained 
15 grams of glucose in 250 cubic centimeters of 
water by enema. - 2S « 

When the administration of cardiac stimulants 
is necessary, caffein is preferred to digitalis. Its 
effect is immediate and, unlike digitalis, it causes 
no gastric disturbances or other deleterious effects. 
In case of shock during or after the operation, 
adrenalin may be given in addition to caffein in 
order to combat vasomotor paralysis. As soon 
as the patient is able to drink freely, strong 
coffee may be given. 

In selecting special nurses for diabetic surgical 
cases, thorough knowledge and familiarity with 
insulin treatment should be demanded. Opera- 
tions should be performed in hospitals which 
offer all facilities for blood chemistry. The inter- 
nist must be responsible for the pre-operative and 
postoperative diabetic treatment. Concerning 
the selection of site and technique of operation, 
the surgeon, especially if inexperienced with sur- 
gery on diabetics, should give preference to the 
more radical amputation in the mid-thigh. Best 
results are obtained when the surgeon and intern- 
ist observe the rights and requirements of their 
mutual provinces. 
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DISCUSSION OF SERIES OF CASES 

Our series is comprised of 13 cases of gangrene 
requiring amputation. In Table I the sex, age, 
blood pressure, infected area, site of operation, 
and results are given. 

Sex. Of the 13 diabetics on whom amputation 
was performed, 8, or 61.5 per cent, were females 
and 5, or 38.5 per cent, were males. This pre- 
ponderance of females over males is rather sur- 
prising and is in contradiction to the statistics of 
Joslin and of Eliason and Wright. Among 84 
cases in Joslin’s series, 58, or 69 per cent, were 
males and 26, or 31 per cent, were females. In the 
series reported by Eliason and Wright 60 per 
cent were males, 40 per cent females. 

This increased incidence of gangrene in females 
in this series, although small, was probably due 
to the fact that the majority had badly deformed 
and neglected feet, resulting from ill-fitting shoes, 
corns, and callosities often improperly treated 
by chiropodists. These women were obese and 
unaccustomed to exercise and had poor circula- 
tion as the result of the advanced arteriosclerosis. 
This condition together with the uncontrolled 
hyperglycemia prevented healing and favored 
gangrene. 

Among the male patients none was obese and 
the gangrene was more the type produced by 
arteriosclerosis. Excruciating pain in the affected 
part was the first and only symptom complained 
of and occurred weeks or even months before 
the onset of the gangrene. 

Age. The youngest patient was 42 years of age, 
the oldest 67. The average age for the series was 
58 years. Both the youngest and the oldest 
patients were females, their average age being 
55-6 years. The male age averaged 60 years, the 
youngest being 55 and the oldest 66. This coin 
cides with the statement of Eliason and Wright 
regarding the average age of their patients. 

Vascular system. ‘The arteries showed definite 
signs of advanced sclerosis, especially in the 
youngest patient of our series, who had a most 
severe sclerosis of the femoral and popliteal 
arteries. For this reason it was necessary to 
resort to the higher type of amputation, al 
though an amputation below the knee had been 
primarily intended. It seems that the ischemia 
due to advanced arteriosclerosis is the most im- 
portant factor in the development of gangrene. 

Diabetes, especially when uncontrolled, in- 
creases the tendency toward and aggravates the 
already existing arteriosclerosis. 

All of these cases were of this type. In 2 cases 
the diabetic condition was undiagnosed prior to 
admission. 
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TABLE IL—SUMMARY OF FINDINGS IN OUR THIRTEEN CASES 





























Number Name Age Case Date — Infected area Site Result 
I Mrs. B. M. 53 3901 12-12-26 135-80 “astand sditox. a Mid thigh “Healed by secondary union 
es Mr. F. =: 53 4097 3-26-27 174-84 Ist right toe _ Mid-thigh Healed by primary union 
: Mrs. E. T. ; 43 1208 4-7-27 134-80 “Left foot Below knee Healed by primary union 
5 é "Mes S. F . 60 3005 4-19-27 | Normal Right heel - “Mid thigh “Healed by primary union 
7 5 : “Mrs 5.3. . ae 55 4185 5-31-27 | Normal ; “ast left toe 1 Mid thigh Healed by primary union 
oo 6 | “Mr. F. McN. 55 4104 6-1 27 Normal "Middle left foot Below knee Healed by secondary union 
7 a “Mr. Ww. Y. i 66 4219 6-19-27 | Normal “sth left toe a “Below knee Secondary gangrene. Re amputa. 
tion. Death 
; 8 Mrs. A. K. ; 62 4349 8 30- 27 158-56 “gstright toe i “Mid thigh - Healed by primary union i 
9 Mrs. C. M. a 63 3768 Q-2-27 150-82 “4th right toe a Right knee Healed by secondary union 
10 a : Mrs. A. H. 42 4374 Q-20-27 150-90 “Ist and 2d toe “Left knee "4 Healed by primary unior 
II “Mr. H oy 7 55 4469 11-14-27 102-58 “Left foot 7 “=a “Mid thigh Healed by primary union 
2 Mr. P.G 7 61 4531 1~2-28 150-70 Left foot a Below knee Septiceemia. Death 
: 13 = Mrs. C. eos 67 5 4439 " 2-13-28 | Normal i- Right foot _ in Mid-t high ale Healed by secondary union 





TABLE If.—ADDITIONAL CASES (SINCE SUBMISSION OF PAPER) 


Number Name | Age | Case Date — 
f xa Me. A. ¢. 2. 66 H 4692 4-25 28 i 142-78 
“45 % Mrs. S. B. 68 4762 6-3 28 ~ 358 62 
16 Mr. S. S. 65 3883 8-3 28 938 72 

17 - Mrs. G. B. or 2009 9 28 132-62 

18 ; Mrs. S. IF’. : 49 4ot 9 29-28 114-60 

; 19 r Dr. F. S. B. 50 2971 ; 5-6 28 Normal 




















Blood pressure. We believe that the sclerosis of 
the larger arteries with resulting thrombosis is 
more responsible for the development of gangrene 
than are the sclerotic changes in the arterioles. 
This is borne out by blood pressure studies. 
The blood pressure in the majority of these cases 
was normal, 8 of the 13 patients, or 61.5 per cent, 
having a normal blood pressure. The presence of 
arteriosclerosis did not appear to affect the prog- 
nosis or influence healing. In one of the fatal 
cases the condition of the heart was most unfavor- 
able. Auricular fibrillation existed at the time of 
operation and this was confirmed by the electro- 
cardiogram. Death was due to septicemia. 

Results. The choice of the more radical type of 
amputation has proved very successful. Of 13 


patients only 2 died, making a low mortality of 
15.4 per cent. This compares favorably with the 
result reported by Eliason and Wright, whose 
mortality in diabetic gangrene was 35.1 per cent, 
and with Joslin’s mortality of 27 per cent. In 
our series, however, the mortality would prob- 


Right foot 
Right foot 
Left first toe and heel | Mid-thigh 
Right foot 


Left hand 


Right middle toe 


Infected Area Site Result 


Mid-thigh Healed by primary union 


Mid-thigh Healed by secondary union 
Healed by primary union 
Mid-thigh Healed by secondary union 


Lower third of | In process of healing 
forearm 


Excision of toe} Not healed 6 months after opera 
and meta- tion 
carpal bone 








ably have been even less had a more radical 
amputation been employed in the 2 fatal cases. 
Both patients were subjected to a conservative 
amputation below the knee. This low mortality is 
noteworthy, as most of these cases were admitted 
with advanced gangrene and septicemia. 

Infected area and prognosis. The extent of the 
infected area bears little significance to the 
prognosis if the operation is of a radical type. 
Even when the whole foot is involved as in Case 
11, complete recovery with primary union is 
obtained. . 

Healing of wounds. Of 11 cases with com- 
plete recovery, 8 (73.7 per cent), healed prima- 
rily. 

SUMMARY 

The object of this report and the conclusions 
drawn from a careful study of the results are that 
to be successful the most radical treatment 
may prove to be the most conservative. In view 
of the high mortality involved, it cannot be con- 
sidered a conservative procedure to amputate 
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and re-amputate gangrenous extremities. It is 
more conservative to subject the patient pri- 
marily to a more radical amputation if life can 
thereby be spared. This series of cases is small 
but carefully studied and when considered simul- 
taneously with other reports on the same subject 
the conclusions are essentially the same. 


CONCLUSIONS 


1. All diabetic patients with gangrene of an 
extremity show advanced arteriosclerosis. 

2. Patients with dry gangrene, which is not 
too far advanced, often recover entirely by 
adequate medical treatment and do not require 
surgical intervention. 

3. Diabetic gangrene is frequently precipi- 
tated by thrombosis in vessels the caliber of 
which is already restricted by advanced arterial 
disease. This is favored by irritation from pres- 
sure, heat or cold, corns, and calluses. 

4. The operative indications are (1) the pres- 
ence of signs of a rapidly spreading process, (2) 
the presence of a violent infection with signs of 
septicemia or severe toxemia, (3) the presence 
of a diabetic condition which can no longer be 
controlled by means of frequently repeated and 
increasing insulin dosage with proper dietary 
treatment. 

5. Amputations for diabetic gangrene are to 
be considered as emergency, life-saving pro- 
cedures, to be carried out in the most expeditious 
and efficient manner possible. 

6. The most radical amputation yields the 
best results. 

7. The Stokes-Gritti amputation should be 
given preference when conditions permit. 

8. The pre-operative treatment must establish 
control of diabetes and combat acidosis. Cardiac 
stimulants may be used if indicated. 

9. Postoperatively, the patient should be con- 
sidered as a case in acidosis or diabetic coma and 
proper measures should be instituted to combat 
this condition. During convalescence the aim is 
to restore the patient gradually to a normal diet, 

Note.—Since this paper was submitted for publication, 
6 additional cases have been operated on, 5 with gangrene 
of parts of lower extremities and 1 with an advanced 
gangrene of the left hand following a paronychia. In em- 
ploying radical methods of amputation in 5 of these cases, 
we were able to obtain results equally as good as given in 
the foregoing part. The sixth case (No. 19), a gangrene of 
the right middle toe, was given a chance for a more con- 
servative treatment. Only the toe and part of the meta- 
carpal bone were removed. The result was by far inferior 
to those obtained with radical operations and the foot is 
still in condition of healing, 6 months after the operation. 

In adding these additional 6 cases to the original 
series, the mortality is reduced to 10.5 per cent (from 


15.4 per cent). When considering that this improved rate 
is based upon statistics 46 per cent larger than the original, 
it seems justified to include this postscriptum. 

The other average figures do not reveal any change 
through the additional series. The average age for the 
male patient is 60.1, for the female 56.6 and the total 
average for the series remains unchanged at 58 years. 
Blood pressure was normal in 66.6 per cent of the total 
series (as compared with 61.5 per cent before). The 
preponderance of females over males remains entirely un- 
changed, the females being 61.1 per cent of the entire series. 
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OLD CONGENITAL DISLOCATION 
OF THE HIP 


YY NUE surgeon is frequently confronted 
with the problem of deciding on the 
merits of the open operation for unre- 

duced congenital dislocation of the hip. His 

opinion will be influenced by the age of the 
patient and the history, for many of the 
patients have received treatment in child- 
hood, and suffered prolonged fixation in 
plaster-of-Paris casts. As a result of such 
maldevelopments as a poorly developed acetab- 
ulum, head or neck of the femur, and hour 
glass capsule, or because perfect reduction 
had not been brought about or fixation has 
not been maintained long enough, the dis- 
ability persists; in most of such instances, 
further forceful manipulation would result in 
more harmthangood. It must be remembered 
that some of these unsatisfactory results 
are due to lack of co-operation on the part of 
the parents; in other cases, when patients are 
unable to remain long enough in hospital, 
excessive soiling may result in complications 
which necessitate the abandonment of treat- 
ment for a time. In many instances, repeated 


manipulations have failed and surgical inter- 
vention is the only hope; in others, open 
operation for reduction has failed, and de- 
formity, pain, and disability increase in 
severity. 

Careful physical examination usually dis- 
closes shortening and upward displacement 
of the trochanter, as well as a decided limp. 
Manipulation or weight-bearing may or may 
not cause pain on the affected side. When 
the patient stands upon the dislocated limb, 
the pelvis tilts downward on that side; if the 
dislocation is bilateral, the gait resembles a 
waddle. The diagnosis is verified by means 
of roentgenograms. Careful study reveals 
the condition of the acetabulum, head, and 
neck, evidence of possible injury from pre- 
vious manipulations, evidence of a new acetab- 
ulum, and so forth. In young patients, bony 
development may be delayed on the affected 
side, as is demonstrated by slower osseous 
union between the ischium and os pubis, and 
delayed growth of the centers of ossification. 
In older patients, considerable variety of de- 
formity exists: the acetabulum may appear 
shallow or practically gone, that is, filled in, 
and a new one may have formed above the 
natural site. If the head and neck appear 
normal, and a good acetabulum has formed, 
nothing is to be gained by operation, and the 
patient usually does well if left alone. Most 
of the patients come after childhood for reliet 
of pain and increasing limp and deformity, 
which indicate upward slipping of the head on 


a smooth ilium. In some cases, the head 


and neck are almost destroyed, and the sur- 
geon must decide which type of surgical 
procedure is most likely 
132 


to afford some 
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permanent stability, relieve pain, and pre- 
serve motion. 

In the younger patients it is sometimes pos- 
sible by extension, or by preliminary manip- 
ulation, to improve the position of the head, 
and by open operation, and enlarging the 
acetabulum if necessary, to bring about re- 
duction. When the acetabulum is shallow, 
and the tendency to dislocation is quite 
marked, stability is improved by turning 
down bone from the ilium so as to make a 
ledge directly above the reduced head. When 
the patient has passed beyond the period 
when reduction of the head is possible, one 
may resort to the so-called bifurcation opera- 
tion, in which oblique osteotomy of the femur 
is performed opposite the acetabulum and the 
lower fragment of bone (which consists of the 
pointed upper extremity of the shaft) is thrust 
outward and inward against the capsule, and 
the limb put up in moderate abduction in a 
plaster-of-Paris cast. ‘This insures a certain 
amount of stability and security and at the 
same time allows a limited amount of motion. 
The possibility of performing a reconstruction 
operation, after excision of the head of the 
femur, must also be taken into consideration, 
as in a certain number of these cases the ace- 
tabulum is good enough to hold the neck of 
the femur and afford stability with mobility. 

In older patients, when reduction is im- 
possible and a new acetabulum has not formed 
so that the upward displacement of the head 
of the femur with each step causes pain, limp, 
and partial disability, some other means of 
affording stability must be devised. This is 
usually done by means of open operation and 
the creating of a bony ledge from the ilium 
(or elsewhere) above the head and capsule to 
provide stability. By moderate abduction 
and fixation splendid stability may be afforded 
by this method, the limp may be improved, 
and pain alleviated. 


Thus the surgeon must discriminate be- 
tween various procedures if he is to alleviate 
what is commonly considered a rather hope- 
less affliction. 

Henry W. MEYERDING. 


SHALL SURGEONS TELL THE 
TRUTH? 

MONG the many puzzling problems 
that surgeons often face is what to tell 
the patient. This apparently simple 

problem looms large. It is particularly promi- 
nent in cases of cancer. ‘The confusion of the 
public as to whether a doctor will tell the truth 
about a case is often made worse by the di- 
vergent views of the members of the medical 
profession. Thus, a prominent neurologist of 
New York in an article in //arper’s Magazine 
a few months ago, entitled “Shall Doctors 
Tell the Truth?” maintained the thesis that 
there were many instances in which doctors 
should deliberately deceive their patients. 
On the other hand, Dr. Richard C. Cabot 
many years ago conducted an investigation 
as to the wisdom of accurately informing 
patients about their diseases and concluded 
that solely from a clinical viewpoint patients 
who were told the facts seemed to do better 
than those who were deceived. This work of 
Cabot, however, is but little known and an 
unfortunate situation seems to have arisen 
in which, according to public opinion, sur 
geons and physicians find it necessary to 
have a special lying license in order to carry 
on their work. 

In cancer this problem often arises: A pa 
tient with a suspicious lump in her breast 
will be accompanied by a daughter who, in a 
private interview, requests the surgeon not to 
tell her mother that the mother has cancer 
because the daughter is certain that the pa- 
tient will be greatly affected if she knows the 
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diagnosis. If such a policy of deception is 
deliberately pursued, the patient sooner or 
later will doubtless know the facts, particu- 
larly if there is a recurrence. There can be no 
real co-operation as to the operation and the 
after-treatment, and, even worse still, the 
daughter will unconsciously lose respect for 
the surgeon and for his veracity. If the 
daughter in the future has a lump in her breast 
and goes to the same surgeon and he tells her 
that it is a benign growth, she may be too 
polite to say so, but she will think “The sur- 
geon deceived my mother; how am I to know 
whether he is telling me the truth?” Thus an 
increasing distrust of surgeons and of the 
medical profession generally is bred, while we 
sorely need public confidence in order to carry 
on research work, to diminish cancer and 
heart diseases, and to wipe out contagious 
affections. . 

How can we expect an intelligent public to 
co-operate wholeheartedly with a profession 
that deliberately lies to the patient? Surely 
it is unnecessary to pour brutal truths in the 
patient’s ear and if the patient’s relatives or 
friends request that a disagreeable diagnosis 
be withheld, the surgeon should respect such 


a request. The surgeon, too, should put as 
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optimistic an outlook on any clinical situation 
as the facts will justify. But all this is quite 
different from deliberately adopting the 
policy of telling the patient that he or she has 
no malignant disease when the surgeon is 
positive that the patient has cancer. 

The very basis of scientific work is a search 
for truth, and surgeons in the operating room 
and in the laboratory cannot consistently 
pursue the search for truth, while in their 
private practice they are suppressing it. Such 
a policy is not only inconsistent and generally 
demoralizing but is to a large extent responsi- 
ble for much of the distrust of physicians and 
surgeons that is now only too prevalent. 
Usually the surgeon can explain to an intelli- 
gent patient the general outlines of the 
diagnosis and treatment to be followed, and 
if the results are not entirely as expected, a 
frank disclosure of the reasons should be 
acceptable to any intelligent layman. We 
owe it not only to the public but to ourselves 
to adopt some policy of informing the patient 
—a policy which will be worthy of the fullest 
confidence of the public and which at the 
same time cannot tend to weaken our own 
regard for truth. 

J. Suetton Hors try. 
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MASTER SURGEONS OF AMERICA 


RICHARD HICKMAN HARTE'! 


ICHARD HICKMAN HARTE was born in Rock Island, Illinois, October 
23, 1855. He passed his entire professional life in Philadelphia and died, 
November 14, 1925, at Vicksburg, Mississippi. 

Dr. Harte was graduated from the Medical Department of the University 
of Pennsylvania in 1878, and received his early training in surgery in the Uni- 
versity Hospital as assistant to Agnew and to Ashhurst; and later in the Penn- 
sylvania Hospital, where he became a surgical chief in 1893. He also served as 
surgeon to the Episcopal Hospital (1889-1904), to St. Mary’s Hospital (1893 
1899), and to the Orthopedic Hospital (1904-1914). 

Possessed of an ample fortune, Dr. Harte may be said to have practiced his 
profession as Johann Sebastian Bach wrote music, “for the glory of God and 
for a pleasant occupation.’’ He never had a very large private practice, but 
delighted in his work in the hospital wards, paying particular attention to the 
old, the helpless, and the miserable, especially to those unfortunates whose 
sojourn is long in the dreary dwellings which border on the shades of death. 
Though never of very robust physique himself, he radiated an atmosphere of 
cheerfulness and hope among his patients and they cherished his visits and 
appreciated his neatness and gentleness in dressing their wounds more than his 
operative skill, of which they knew nothing. 

Between the ages of 50 and 60 years, Dr. Harte gradually withdrew from 
practice and resigned, one after another, all of his hospital appointments except 
that of surgeon to the Pennsylvania Hospital. 

Elected a Fellow of the American Surgical Association in 1895, he soon be- 
came an active and interested member, rarely missing the annual meetings and 
contributing a number of valuable papers to its Transactions. From 1900 to 
1909, he served as recorder, until his election as president of the association 
in 1910. 

Of Dr. Harte’s war service, it is impossible to speak adequately. Feeling 
very strongly the call of duty to assist the Allies, he left his home and his many 
engagements in this country early in 1916, and served for many months in the 
American Hospital at Neuilly-sur-Seine (Paris). Returning to Philadelphia in 


1Taken from the article entitled, ‘‘In Memoriam. Richard H. Harte, M.D., C.M.G., Hon. F.R.C.S. (Ire.) 1855-1925.”" By 
Astley P. C. Ashhurst, M.D. Transactions of the American Surgical Association, 1926. 
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the autumn of 1916, and foreseeing the entrance of the United States into the 
conflict, he set about organizing two base hospital units, one in connection with 
the Pennsylvania Hospital, which became Base Hospital No. 10, A.E.F.; the 
other in connection with the Episcopal Hospital, which became Base Hospital 
No. 34, A.E.F. As director of Base Hospital No. 10, he left for France in the 
spring of 1917, and remained on active duty in France until after the armistice. 
During his absence he had the greatest sorrow of his life, the death of his wife, 
but he sought to forget his grief in constant activity, saying that he knew it 
would be her wish for him to complete the task he had undertaken, and he 
never faltered. He was rapidly promoted to the rank of colonel, and illness 
alone prevented him on his return to this country in the winter of 1918 from 
serving as chief surgeon of the Walter Reed General Hospital, Washington, D. C. 

He received from General Pershing a citation for “‘exceptionally meritorious 
and conspicuous service.” His work with the British Army was of such impor- 
tance that it was mentioned in dispatches by General Haig, and later Dr. Harte 
was made a companion in the British Order of St. Michael and St. George. 
The King of the Belgians decorated him as companion in the Order of Leopold, 
and he was made honorary fellow of the Royal College of Surgeons of Ireland 
for “‘conspicuous service rendered to the British Expeditionary Forces.” From 
our own country, he received the Distinguished Service Medal. 

Dr. Harte wrote very little. He took special interest in the surgical compli- 
cations of typhoid fever, and published a number of important papers on per- 
foration of, and hawmorrhage from, the intestines during that disease. He had 
probably the largest personal experience of such complications of any surgeon in 
the world. 

Dr. Harte had a rare intuition of diagnosis and prognosis, a surgical judgment 
which was almost infallible, and operated with an ease and deftness which I 
have never seen equaled either in this country or abroad. Every scalpel that 
he used seemed sharp, tissues fell asunder as if by magic and with nearly com- 
plete absence of bleeding, ligatures dropped from his fingers as if already tied, 
and wounds healed with the most surprising rapidity and with the minimum of 
scarring. It was with the deepest regret that his assistants saw him abandon 
his career as operating surgeon so comparatively early in life. He resumed it 
only for a short time in France during the War, and was delighted that the 
first patient on whom he operated at the front, a soldier with multiple gunshot 
perforations of the bowel, made an excellent recovery. 

He was, as I have said, never robust. Subject to bronchial inflammations, 
he rarely passed a winter without being in bed for a few days on one or more 
occasions. He also suffered a good deal from a stiff and painful shoulder, due 
to what he called “neuritis,” which made him miserable sometimes for weeks 
at a time. When he was run down, nothing would restore his health as soon 
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as a river trip or coasting expedition, either in his own yacht or in that of his 
bosom friend, Dr. William J. Mayo. . 

Leaving Philadelphia with a bad cold and with his arm in a sling, on Novem- 
ber 2, 1925, he joined Dr. Mayo on his boat on the Mississippi River two days 
later at Memphis, had a severe chill, and took to his bed at once. As soon as 
the presence of pneumonia was suspected, he was transferred to the hospital at 
Vicksburg, and there, on the shores of his favorite river, after a brave fight 
against the disease for more than a week, attended by Dr. Mayo and other 
friends, and with his children beside him, his spirit passed on to the other shore 
of the river of death. He had lived his life with a conscience void of offense 
toward God and toward man. AstLey P. C. Asuuurst. 
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SEVERALL CHIRURGICALL TREATISES 
BY RICHARD WISEMAN 


EGINNING his career toward the latter part 

Bb of Woodall’s life, Richard Wiseman proved a 

worthy successor to the line of surgeons he fol- 

lowed. Essentially practical and greatly interested 

in the training of younger men in surgery he pro- 

duced a book made up of previously published mono- 

graphs which gained him a place as the greatest 

Inglish surgeon of the seventeenth century and the 
designation of the English Paré. 

Born about 1622—-he lived until 1676, the year 
when the first edition of his Severall Chirurgicall 
Trealises was published—his life thus spanned the 
period of the stormy times of the Stuart Kings, 
when England’s throne tottered and fell with the 
execution of Charles the first, to be restored again 
with the death of Cromwell, when Charles the second 
took up the reins of government and made it once 
more an actual hereditary monarchy. It was a pe- 
riod of peril for every one allied with the Cavaliers, 
and double peril, for on the one side were the Round- 
heads, open enemies of the King, and on the other 
the vacillating King whose loyalty to his followers 
and friends was not to be counted on. Lord 
Macaulay described the period as ‘‘that hazardous 
game on which were staked the destinies of the 
English people.” 

Throughout his life Wiseman was a staunch royal- 
ist, serving as personal surgeon to both Charles the 
first, under whom he fought at Truro in 1645, and 
Charles the second to whom he dedicates his book as 
follows: ‘‘To The Most Sacred Majesty of Charles 
II. King of Great Britain, France and Ireland, &c. 
are humbly dedicated these Chirurgicail Labours 
of His Majesties most faithful Servant, and loyall 
Subject, Ri. Wiseman.” 

He suffered for his cause, for in 1654 he was im- 
prisoned for assisting a royalist, but in 1660, the 
year of the general election which restored Charles 
the second to the throne, he was appointed “sur- 
geon in ordinary for the person,” in 1665 became 
master of the Barber-Surgeons Company, and in 
1672 was appointed ‘‘Principal Surgeon and Ser- 
geant-Surgeon to Charles the second.” For his loy- 
alty he thus received the highest honors in his pro- 
fession. 

Nevertheless, living as he did during this period of 
civil war and turmoil, Wiseman accomplished a great 
deal for his profession. Whether by his own ability 


or by his close contact with the crown, or both, he 
finally succeeded in raising the surgical profession 
from its state of subordination to the physicians 
and gave it the opportunity of standing on its own 
feet holding equal rank with its copartner medicine. 

In his surgical work, Wiseman was above all else, 
practical; his book is written as an aid to younger 
men in the attempt to give them the usual and most 
practical methods of diagnosis and treatment. In 
discussing the new and untried in surgery he says: 
“T am a Practiser, not an Academick: that I delight 
in those things as far as they are usefull to life, but 
thought it too great a digression from my present 
purpose to stuff up a practicall Book with such 
Philosophicall Curiosities, which become it just as 
well, as it would have become a Divine to fill a 
practicall Discourse with School-distinctions.” 
Some historians have, however, found fault with 
Wiseman for his neglect of the new things in 
surgery, particularly in his operation of amputa- 
tion in which he clung to the old technique of 
Brunschwig and von Gerssdorff rather than adopt- 
ing the ligature of Paré. This was not, as he ex- 
plains, because he did not know and appreciate 
Paré’s technique, but because he believed that liga- 
tion required too much light and too many assistants 
for practical work either at sea where the work was 
done below decks or in the heat of battle where facil- 
ities for careful work were poor and dressing stations 
often and rapidly moved. Wiseman gives an in- 
stance of these difficulties in his work on amputation. 
He tells of an Irishman whose arm he had amputated 
and who believed the tourniquet had been left in 
place but he showed him it was not. Then he goes 
on to say, ‘‘ Two days after, our men were chased out 
of the Town and Chappell-fort. I was at the same 
time dressing the wounded man in the Town almost 
under the Chappell-fort, and hearing a woman cry 
‘Fly, fly, the Fort is taken; I turned aside a little 
amazed toward the Line; not knowing what had 
been done: but getting up the Works, I saw our 
people running away, and those of the Fort shooting 
at them. I slipt down this Work into the Ditch, and 
got out of the Trench; and as I began to run, hearing 
one call, Chirurgeon, I turned back, and seeing a man 
hold up a stumped Arm, I thought it was the Irish- 
man whom I had so lately dismembred: whereupon 
I returned, and helpt him up. We ran together, it 
being within half a Musket-shot of the Enemie’s 
Fort: but he out-ran me quite.” A naive exposition 
of the proof of the efficacy of his surgical treatment. 
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pe BLING! says that villous tumors of the rectum 
occur frequently and differ from other tumors of 
the rectum, particularly from the adenoma and 
cancer, in clinical aspect and histological character- 
istics. They occur almost exclusively in adults and 
elderly persons. 

As to the symptomatology the author found that 
hemorrhages are present in three-fourths of the 
cases which came under his observation. The most 
important and most characteristic symptom, how- 
ever, is the discharge of a glairy mucus, but this 
must not be mistaken for the mucopurulent dis- 
charge which we find: in cases of cancer and old, 
chronic proctitis. Whenever the tumor has assumed 
a fairly large size there may be a modification of the 
stools or a prolapse. Occasionally there is discharge 
of fragments of the tumor mass, which is of course a 
symptom of great value. The author found that 
these tumors occur mostly at a depth of 6 to 12 
centimeters and are therefore usually within reach 
of the examining index finger. 

From an anatomical and clinical standpoint these 
tumors are divided into two classes: (1) benign 
villous tumors which, during the course of their 
evolution, may undergo a cancerous degeneration; 
(2) dentate villous tumors which are malignant 
from the start. These greatly resemble the villous 
tumors of the bladder. In benign villous tumors, 
villosity is the essential distinguishing feature. The 
stroma is like that of the adenoma found in the 
rectum and may be pedunculated or sessile. From 
its surface, ramifications may go out in complex 
formations. The epithelial layer, which rests directly 
upon the stroma, is made up of cylindrical cells and 
does not differ from the epithelial layer found in the 
intestine. Sometimes adenomatous reactions may 
be noted but must not be considered as essential as 
villous neoplasms may exist without any glandular 
proliferation whatsoever. 

In his series of 37 cases, Lambling found that 15 
were actually undergoing a process of cancerous 
degeneration. The nucleus of the cell had become 
less oval and had left its position near the base for a 
more central location. The cells had become irregu- 
lar and vacuolated, the protoplasmic elements had 
lost their affinity for stains, and mitoses were more 
often present. Furthermore, the mucous-producing 
function had disappeared. 

The dentate type comprises a very clear and dis- 
tinct type of villous tumor of the rectum. It shows 
no adenomatous or pseudoglandular reaction. The 
cells which make up its surface covering are typical 
malignant cylindrical cells similar to those seen in 
glandular epithelioma. The villous architecture and 
superficial development of this tumor, however, dis- 


1Les TUMEURS VILLEUSES DU Rectum. By André Lambling. Paris: 
Masson et Cie., 1928. 
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tinguish it very clearly from the glandular epithe- 
lioma. These cancerous forms remain localized for a 
long time and infect the lymphatics only at the last 
stages. 

The clinical symptoms seem very often of an 
unimportant nature. Bleeding and pain are not 
often present and the general health of the patient 
is not affected. In making a diagnosis, digital and 
proctoscopic examinations are of the greatest im- 
portance as it is only by these means that we are 
able to determine the characteristic formations of 
these tumors. 

The evolution of villous tumors is slow, sometimes 
taking years, but one must always remember that 
cancerous degeneration may take place without 
the manifestation of any symptoms of the change. 

The prognosis is based largely upon the thera- 
peutic measures which are employed. The author is 
of the opinion that a surgical resection is the only 
way of dealing with these neoplasms. However, 
even after resection, these villous growths may, like 
villous polyps of the bladder, re-occur in other parts 
of the rectum. 

The dentate malignant forms seem to have a 
better prognosis than does habitual cancer of the 
rectum. This is probably due to the fact that they 
remain localized for a long time and that metastasis 
occurs only in the very last stages. Radium therapy 
is of very little value. Fulguration may be employed 
in small tumors which are very accessible and well 
localized. Surgical removal is by far the best thera- 
peutic measure. C. J. De Bere. 


A PERUSAL of the book on pulmonary tuber- 
culosis by Stephani? reveals it to be a work of 
great merit in which is admirably set forth the details 
of the use of X-rays in the treatment of this disease. 
In dedicating the book to his father, the author 
indicates the basis on which the work was founded, 
namely, the enormous experience in the clinic con- 
ducted by the elder Stephani. : 

From introduction to finis, this book is replete 
with splendid presentations in word and picture of 
the various phases of X-ray procedure and inter- 
pretive deduction. Like many European roentgenol- 
ogists, Stephani prefers the old gas X-ray tube for 
chest exposures rather than the more convenient 
Coolidge tube, so that this section of the book reads 
like subject matter of a decade or more ago. The 
chapters on the interpretation of roentgenograms 
are splendidly written and the illustrations deserve 
special commendation. 

If this book were available in English it would un- 
doubtedly be a valuable addition to the increasing 
bibliography on X-ray subjects. E. S. Biarne. 
By Dr. 


2La TUBERCULOSE PULMONAIRE VUE AUX Rayons X. 


Jacques Stephani. Paris: Payot, 1928. 
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HE richly illustrated volume! edited by Hol 

felder and associates is a compilation of recent 
X-ray advances. Each division of the book is 
written by one of the leading specialists. Thus the 
section dealing with the nasal accessory sinuses and 
the car is written by Dr. Steurer, of Tuebingen; 
Dr. Arthur Schuller, of Vienna, writes the chapter 
on the X-ray diagnosis of acoustic tumors and frac 
tures in the petrous bone; while Drs. Brauer and 
Lorey, of Hamburg, discuss the use of opaque in- 
jections in the bronchial passages. Several other 
leading roentgenologists contribute chapters to the 
book, all of which present up-to-the-minute tech- 
nique and diagnosis. A chapter on opaque visualiza- 
tion of the gall bladder and another on echinococcus 
of the lung are also included. The stomach, the 
tuberculous colon, and the appendix are cach con- 
sidered in splendid fashion by different authors. 
Other chapters include radiation biology of the 
normal skin, etc., and diathermy in gynecology. 

Epw. S. BLAIne 


HIS scholarly work? by the originators of 

cholecystography will form a valuable addition 
not only to the libraries of surgeons, but of internists 
as well. The bulk of the work is devoted to a pres- 
entation of the present status of the knowledge of 
the anatomy, physiology, pathology, and diagnosis 
of diseases of the biliary tract. The most recent 
experimental work and clinical studics have been 
carefully investigated and evaluated and the subject 
of cholecystography is especially fully and con- 
vincingly presented. 

The authors prefer the intravenous administra- 
tion and use of phenoltetraiodophthalein. Complete 
details are furnished for both its intravenous and 
oral administration, and for the interpretation of the 
roentgenograms as well. An extremely valuable 
chapter is the one which deals with the tests for 
hepatic function and their application. In phenoltet- 
raiodophthalein the authors have found a dye 
which can be used to advantage in the simultaneous 
production of cholecystograms and the determina- 
tion of hepatic function. ‘They have observed that 
patients showing a high retention of phenoltetraio- 
dophthalein in the blood stream after injection of 
the dye are poor surgical risks. Moreover, there has 
been almost constant dye retention in cases of 
cholecystitis. The methods of estimating bilirubin 
(van den Bergh and icterus index tests), which are 
considered extremely valuable, are described. The 
importance of improving the liver function by 
the pre-operative administration of glucose is 
also discussed. The section devoted to the surgical 
treatment, while comprising but 57 pages, is ex- 
ceedingly practical and well written. Cholecystec- 

' ERGEBNISSE DER MEDIZINISCHER STRAHLENFORSCHUNG (Roentgen- 
diagnostik, Roentgen-, Radium-, und Lichttherapie). Edited by H. Hol- 
felder, H. Holthusen, O. Juengling, and H. Martius. Leipzig: Georg 
Thieme, 1928. 

2 DISEASES OF THE GALL BLADDER AND Brite Ducts; A Book For 
PRACTITIONERS AND STUDENTS. By Evarts Ambrose Graham, A.B., 


M.D., Warren Henry Cole, B.S., M.D., Glover H. Copher, A.B., M.D., 
and Sherwood Moore, M.D. Philadelphia: Lea and Febiger, 1928. 


tomy is preferred in the average case. Cholecystos 
tomy is performed only in the cases of the very aged, 
cases with ‘‘pronounced and definite evidence of 
myocardial disease in which relief of pain from the 
presence of calculi is imperatively demanded,” those 
with advanced arterial and renal disease, etc. The 
authors conclude that approximately 40 per cent of 
our adult population have disorders of the biliary 
systems which in probably the majority of instances 
are at times associated with more or less severe 
symptoms. But one page is devoted to the non 
surgical treatment of the diseases of the biliary tract 
because the authors “consider non-surgical methods 
of treatment ineflicient except as they are used 
symptomatically and as a means of preparing pa- 
tients for operation.”’ It is barely possible that the 
inference based upon the above two premises is too 
sanguinary. FREDERICK CHRISTOPHER. 


*RLACHER’S book? is a very creditable attempt 
to assemble and describe in detail the orthopedic 
operations and methods of treatment which have 
been proved to be of definite value. The work of 
German and continental authors occupies most of 
the text, but the American and English writers have 
by no means been neglected. 

Several original operations are described, perhaps 
the most noteworthy being one for the relief of hallux 
valgus. In this the tendons of the adductor transver- 
sus and obliquus of the great toe are detached from 
the outer side of the phalanx and inserted into the 
metatarsal head. This reduces the lateral divergence 
of the toe and tends to correct the medial divergence 
of the metatarsal bone. Such an operation may prove 
of distinct value in a condition for which many 
methods have been tried and few found useful. 

In form, the book is excellent and the illustrations 
are clear. The text is simple and readable and is 
confined strictly to the subject at hand. ‘There is 
no discussion of the indications for intervention and 
no comparison made as to relative merits of the 
different procedures, some of which are not familiar 
to most Americans. The book will be of great value 
to all orthopedic surgeons who can read German. 
An edition in English would be well worth while. 

Epwin W. Ryerson 


HE volume of Collected Papers of the Mayo 

Clinic and the Mayo Foundation* for 1927 again 
offers the profession a most unusual assortment of 
scientific papers. The foreword informs us that of 
398 papers that were considered for republication, 
100 are reproduced in full, 34 are abridged, 44 are 
abstracted briefly, and 220 are referred to by title. 
-apers referable to the alimentary tract predomin 
ate, but the entire scope of medicine and surgery is 
again covered in a very judicious manner. 

3 Dir TECHNIK DES ORTHOPAEDISCHEN E(NGRIFFS; EINE OPERATION 
LEHRE AUS DEM GESAMTGEBIET DER OrtHOPAEDLE. By Dr. Philipp J 
Erlacher. Vienna: Julius Springer, 1928 

4CoLLectep Papers OF THE Mayo Ciinic AND THE Mayo FouNDA 


TION. Edited by Mrs. M.H. Mellish and H. Burton Logie, M.D., Vol 
xix, 1927. Philadelphia and London: W. B. Saunders Company, ty25 




















REVIEWS OF 


Subjects of such practical importance as ‘‘ New 
Developments in the Treatment of Peptic Ulcer,” 
‘* Dyspepsia,” ‘‘ The Treatment of Nervous Indiges- 
tion,” “The Syndrome of Malignant Hypertension,” 
and others contrast with more scientific studies such 
as “The Vascular Lesions of Portal Cirrhosis,” 
“Effects of Obstruction of the Common Duct of the 
Liver,”’ and the description of a method of making 
an Eck fistula. The otolaryngologist as well as the 
internist and surgeon will be interested in the paper 
by Rosenow on the pathogenesis of diseases of the 
eye and Lillie’s work on sepsis of otitic origin. A 
number of articles are concerned with the descrip- 
tions of technique, for ipstance, the removal of 
thyroglossal cysts and fistula by Sistrunk and mas- 
sive bone grafts in non-union of the humerus by 
Henderson. This range of subjects illustrates in 
only too inadequate a manner the tremendous 
amount of clinical material which has been studied 
and the well directed experimental work that has 
been done. Probably in no other clinic is carefully 
checked experimental work brought so closely to the 
bedside of the patient with advantage not only to 
the patient but to the world at large. 

This annual volume which reports, although not 
completely, the scientific activities of the Mayo 
Clinic, is always a fountain of information. The 
present edition is indeed a welcome contribution to 
scientific medical literature. Joun A. Wo Lrer. 


I APORTE’S small, concise monograph! on the 
4 anatomy, technique, extent, indications, and 
possible dangers of epidural anwsthesia is before me. 

I pidural anwsthesia, usually referred to as sacral 
in the United States, is really one of the simplest and 
safest methods and one that has definitely decreased 
the mortality and morbidity of prostate and bladder 
surgery. Itis to be regretted that gynecologists are 
still so hesitant to make use of a simple nerve block 
that anwsthetizes both the anterior and posterior 
wall of the vagina and the cervix. 

The author's technique is well described, simple, 
and efficient. He mentions no cases in which the 
anwsthesia did not extend high enough to anws- 
thetize the prostate completely. This may probably 
be due to the strikingly large amounts of novocaine 
solution injected into the sacral canal, where absorp- 
tion is known to be quite rapid. One might be in 


IL’ANeSTHESIE EPIDURALE. By Germain Laporte. Preface by 
Victor Pauchet. Paris: Gaston Doin et Cie, 1928 
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clined to express a word of caution against the use 
of such large amounts. The author’s indications 
conform to the general usage. The reviewer would 
only take exception to sacral anwsthesia in opera- 
tions on hemorrhoids and anal fistule as a perirectal 
infiltration is much simpler and produces a welcome 
anemia. 

The illustrations are well selected. The bibliog- 
raphy is somewhat biased. Géza pe TAKATS. 


HE first edition of Die Erkrankungen der Blut- 

drucsen® appeared in 1913 and was translated 
into several languages. The present edition brings 
the greatly increased literature on the glands of 
internal secretion up to date. As usual in such 
volumes, the references to the literature are quite 
complete and largely embrace the literature of the 
world. The volume is written in a clear and easy 
style. 

The general discussion covers the history, general 
physiology, and pathology of the glands of internal 
secretion. The second part of the volume contains 
a detailed description of the diseases of cach gland. 
In discussing the thyroid gland, the author makes 
frequent reference to the work at the Mayo Clinic 
on thyroxin and the use of Lugol’s solution in the 
pre-operative treatment of hyperthyroidism. After 
considering the various methods of treatment of 
hyperthyroidism, including internal medication, 
surgery, and X-ray, the author says: “In all cases 
in which there is not a direct indication for opera- 
tion (compression symptoms and adenomatous 
goiter) X-ray therapy should be tried first.” 

The discussion of tetany is complete except that 
Collip’s separation of the parathyroid hormone is 
merely mentioned. In the treatment of enlarge- 
ments of the pituitary gland, especially acromegaly, 
X-ray or radium treatment given prior to operation 
is considered. Dystrophia adiposa congenitalis and 
diabetes insipidus are discussed as quite probably 
arising from lesions in the hypothalamic region as 
well as in the pituitary as shown by Phillip E. Smith. 

Discussion throughout the text is full and various 
opinions are considered, but the author’s final con- 
clusions are conservative. ‘To all who are interested 
in endocrinology, this volume can be warmly recom 
mended, both forits subject matter and bibliography. 

Don C. SuTTon. 


2D ERKRANKUNGEN DER BLutprRuesEN. By Prof. Dr. Wilhelm 
Falta. 2d complete rev. ed. Vienna and Berlin: Julius Springer, 1928 
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HIS short talk will be in the nature of a 
sermon and the text will be ourselves. It 
will be addressed both to laymen and to the 
profession, but particularly to the latter. It is 
inspired by the certain conviction that neither the 
profession nor the lay public is adequately familiar 
with the immense amount of altruistic work which 
has been done by the American College of Sur- 
geons; nor aware that this work has been done 
primarily for the benefit of the public; that, from 
the materialistic point of view, the doctor has 
derived little or no advantage; that the only good 
that has come to the doctor has come in the shape 
of greater opportunity—an opportunity which by 
co-operation and by the stimulation of comparison 
enables him to realize the best that is in him, his 
finest ideals. It is based on the further and equally 
serious conviction that many of us, even our own 
members, are not entirely familiar with this work 
and bears the assurance that this familiarity could 
be obtained simply by reading the Yearbook; that 
familiarity with the Yearbook would lead to a finer 
spirit of understanding and co-operation; that 
possessing this familiarity with the work of the 
College our members should become better 
teachers of the public, finer evangels of good 
health and conscientious surgery. This is the 
only way the public can ever learn the broad 
simple truths of medicine; the only way in which 
they can learn that medicine is dynamic, not a 
finished science; the only way in which they can 
learn the medicine and surgery they really ought 
to know. 

The public ought to be taught to realize that 
while doctors can help to prevent and can assist 
in the curing of disease, there are many problems 
yet unsolved by medical science, some illnesses 
that still baffle the highest medical skill. Only 
associations such as this can speak to the public 
with authority of the advances that have been 
made in medicine; can help the public to separate 
the real from the spurious, to disassociate error 
from truth. 

Let us look at the aims and ideals which 
prompted the founding of this College; recount 


briefly the means taken to realize these ideals; 
dwell for a short time on some of the activities of 
the College and see if there are not lessons for us 
and for the public; lessons which, if properly 
learned, may bring useful results. The ideals that 
animated the Founders were: to elevate the 
standards of surgery, basing that standard on 
character as well as competency; to teach the 
public and the profession that the practice of 
surgery calls for special training; to make the 
public aware that Fellows of the American College 
of Surgeons possess this special training. This 
altruistic program concerns two groups—the 
public and the profession—but a moment’s con- 
sideration will show that it is primarily and 
permanently in the interest of the public; that the 
combined and ultimate aim is to lessen disease 
and suffering and to promote the happiness of the 
people. This program has not succeeded com- 
pletely, but what finite program ever succeeds 
completely? It is human to be almost perfect, it 
would be superhuman to be altogether perfect. If 
this program has failed, it is chiefly in directions 
that affect the material welfare of the doctor alone. 

It is only 15 years since this College was founded 
by a group of 450 well known surgeons, who met 
on the invitation of a committee, which committee 
was appointed by the Clinical Congress of Sur- 
geons, an organization since merged with and made 
one of the activities of this College. Its orderly 
growth has been interrupted but not retarded by 
the Great War. The fire through which the 
medical profession passed to Moloch has been 
a refining fire, improving the temper and the 
balance and the spring of the metal of the pro- 
fession to which we belong. The war, leaving 
aside all the lessons of patriotism and devotion 
and courage, lessons far transcending any con- 
tained in the three R’s, has taught and enlarged 
the lessons of co-operation; the value of organiza- 
tion and standardization in which each man finds 
the post to which he is best suited, in which his 
talents may be best employed. It is recognized 
that some men are seers who vision great things, 
whose dreams sometimes come true; others are 


1 Address of retiring President, American College of Surgeons, Boston, October 8, 1928. 
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repair men who find the break or leak and stop 
the damage before it has gone too far; still others 
are seekers after truth, research workers, logical 
minds, who bring new truths to join the magnifi- 
cent collection that make up the science of 
medicine. 

Of the various activities organized and set in 
motion by the College in its brief existence, it is 
only possible to mention a few; these activities 
have been discussed by your officers and printed 
in your Yearbook. One activity, it is proposed to 
consider briefly, in order to illustrate the far flung 
effect that the College has had on American 
medicine and surgery in all its ramifications, to 
emphasize the benefits that the public have de- 
rived from these efforts, and to point out the 
allegiance that is due to the College from medicine 
in general and from the Fellows in particular—I 
refer to Hospital Standardization. This magnum 
opus was originally undertaken because the 
method of practical examinations prescribed for 
admission to the College demanded that the 
candidate submit fifty histories of operations per- 
formed by himself. These histories had to be ob- 
tained from the hospitals and often because they 
had never been written or because of faulty filing 
they were not obtainable. Thus the investigation 
of the making and filing of records led to a knowl- 
edge of all the other activities of the hospital; the 
organization of the medical staff, the lay.manage- 
ment, the personnel, the interne staff, nursing 
staff, indeed every activity in which a hospital 
can be engaged, every contact which a hospital 
can possibly make. 

Early in this investigation, so much did the 
hospitals vary in their efficiency, it became 
necessary to formulate a “minimum standard,” 
a term with which you are more or less familiar, 
although it is certain that every connotation of 
the term is not known to all. This minimum 
standard is low enough, God knows, but it is one 
that has demanded for most hospitals improve- 
ment in one or more of their departments. For 
the hospital which has already advanced beyond, 
or wishes to go beyond, it has no numbing effect, 
on these it exercises no restraint. This minimum 
standard provides that the medical staff shall be 
restricted to physicians and surgeons who are 
regularly qualified licensed practitioners of medi- 
cine, competent in their respective fields, worthy 
in character and ethical in practice, not indulging 
in the burglarious division of fees. It further 
demands that they, the staff, must hold monthly 
meetings at which the work and results of each 
man are reviewed in open meeting; that accurate 
and complete records be written and filed and 


made always available; that there be an adequate 
follow-up system so that the final disposition of 
the case shall be known, by which the value of the 
treatment may be tested; that diagnostic and 
therapeutic facilities be made available by the 
hospital authorities, including clinical and X-ray 
laboratories. The Committee on the Registry of 
Bone Sarcoma says in one of its reports: “We 
have furnished a list of the clinical entities to 
which a bone tumor may belong; if any one be- 
lieves that there are other kinds of bone tumors 
than those mentioned he may register typical 
examples.” That is the broad, the liberal, ground 
taken by the minimum standard, if you can sur- 
pass the demands of the minimum standard by all 
means do so; but only the workers, you and I, 
know how few hospitals there were before in- 
spection that had attained the excellency of this 
standard; how very many there were that had to 
improve in order to reach this standard. 

As already stated the greatest good that has 
come to the doctor out of these changes is the 
opportunity to do better work. Surgeons may be 
divided into two great classes: those who wish the 
chance to practice surgery and those who are seek- 
ing the opportunity to prepare themselves for the 
practice of surgery; between these two is a great 
gulf fixed. It is only fair to add that most men 
would be glad to practice scientifically and com- 
petently and ethically if the opportunity were 
given and if nature had not averted her face when 
intellectual and moral distributions were being 
made. Hospital Standardization—the minimum 
standard—has given these opportunities, has 
given to doctors better equipment. By co-opera- 
tion and adjustment it has assigned them to the 
posts for which they are best fitted. By the com- 
parison it has afforded with their Fellows they are 
broadened, their medical education is immensely 
increased to their great satisfaction and, most 
important, to the greater comfort and safety of 
the patients entrusted to their care. There are few 
surgeons in this room who cannot look back to 
improvements in the hospitals in which they have 
worked following inspection by the American 
College of Surgeons, and forward, with confidence, 
content, that there will be a constant striving for 
further improvement. 

This movement puts the small hospital on a par 
with the great, makes the small town as safe as 
the large; turns a small practice into a vivid and 
wonderful experience. The speaker recalls with 
the keenest pleasure a conference which he at- 
tended in a relatively small city; the cases were 
well studied, and well presented, and no large city 
or university center could have surpassed the 
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excellence of the work. Compare this with the cir- 
cumscription of view that bounds the isolated 
worker and the conclusions are inevitable. 

One of the aims of the founders, it will be re- 
called, was to teach the public and the profession 
that the practice of surgery calls for special train- 
ing and to make the public aware that the mem- 
bers of the College possessed this training. The 
hospitals themselves have furnished the best 
means of conveying this information. A large 
percentage of the public are aware that an ap- 
proved hospital is a reliable hospital and that it is 
manned and officered by reliable medical men, and 
this information is spreading very rapidly. Only 
recently there has come to notice the case of a 
hospital which has allowed itself to become 
destandardized because the staff were unwilling 
to write histories. To the lay audience it may be 
explained that the history of the case is exceed- 
ingly important in making a diagnosis, important 
in the further conduct of the case, and also im- 
portant in the diagnosis of similar cases under care 
or later to be seen; to the professional audience, 
there is but one word for this dereliction on the 
part of the staff, zncredible. However, in some 
way it has come to the notice of the Chamber of 
Commerce and of the public in this town that its 
hospital, supported by the citizens, is not an ap- 
proved hospital and at the present moment there 
is “racing and chasing on Canobie Lea”’ to reform 
and again to receive the approval of the American 
College of Surgeons. There may be a large 
percentage of the public who have not yet been 
told individually how to select a reliable surgeon 
but every one who owns an automobile may by 
looking in the book of the American Automobile 
Association discover what hospitals are approved; 
and, if one is to have an accident, he is hereby 
recommended to have it in a town where the 
hospitals carry the endorsement of the American 
College of Surgeons! 

Of the surgical committees, committees at work 
on subjects of broad surgical interest, the Com- 
mittee on Bone Sarcoma, on Industrial Surgery, 
on Traumatic Surgery, it is impossible to speak. 
Kach would demand more time than can be given 
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to the whole subject. Industrial surgery alone, 
involving the intricate relation between the em- 
ployer, the employed, the insurance carrier and 
the public is almost as complicated and nearly as 
colossal as prohibition enforcement. There are 
many other activities of the College, its buildings, 
its publications, its library, its teaching films and 
moving pictures. True, its library is in Chicago 
but by means of its package library, its photostats, 
and translations, the library, like every other good 
thing about the College, will come to you; the 
College is indeed in the office of every Fellow; if 
you haven’t made that use of the College, you are 
not getting the full value of your fellowship. 

It has been stated several times that this 
altruistic work is primarily in the interest of the 
patient; it should be explained that its cost has 
been borne by the medical profession. In some 
of the Yearbooks, which it is hoped you will read, 
it is cheerfully asserted that every year a certain 
number of Fellows die and that if the Fellows 
were willing to add to their wills a codicil saying 
“T bequeath $1000.00 to the American College of 
Surgeons, etc.,” there would be a substantial 
increment each year. No opposition to this plan 
is offered; on the contrary it is heartily en- 
couraged, but an additional plan is hereby sub- 
mitted for your consideration, which is that, being 
the teachers and confidants of the people, a special 
providence to many of them, you should confide 
to them what has been done in their behalf. Ii 
this statement should move them, a small con- 
tribution from a very small percentage of your 
patients would furnish this institution with the 
means for furthering the great work and putting 
it on a permanent basis. 

Already in its brief life history the College has 
set up a measure of efficiency for hospitals which 
has been accepted the world over. If every activity 
of the College except Hospital Standardization 
were suddenly suspended, if the College were to go 
into financial and spiritual bankruptcy, a work 
has been begun in the hospitals throughout the 
land which must and will go on. The tempest here 
may be stilled—the wave it has created will break 
on other shores thousands of miles away. 
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